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Introduction 
This report presents the findings and recommendations of the traffic operations analysis 
for Interstate 80 (I-80) between Street State and 1300 East in Salt Lake City, Utah (see 
Figure 1 for project location). 
 

 

Figure 1:  Project Location Map  

 
I-80 is a major transcontinental roadway that runs from San Francisco, California east to 
New Jersey. The segment that runs through Utah has a predominately east-west 
alignment and acts as an important element of Utah’s transportation system, linking 
both Summit and Tooele counties to the Salt Lake City metropolitan area.  Also, it 
provides an important connection to the north-south corridors of I-15 and the I-215 
beltway.    
 
There are three interchanges on I-80 within the study area.  These interchanges are 
located at State Street, 700 East and 1300 East.  The study segment of I-80 is currently 
a six-lane roadway, with three-lanes each in the eastbound and westbound directions 
and a posted speed limit of 65 mph. 

 



I-80 STATE STREET TO 1300 EAST, TRAFFIC OPERATIONS ANALYSIS STUDY 
SALT LAKE CITY, UTAH 

 

 
Horrocks Engineers                                                                                                                                                2 

Data Collection 

Existing Traffic Data 

Existing traffic data was obtained from several sources.  AM and PM peak hour 
intersection turn-movement counts at the ramp terminals were obtained from traffic 
counts performed October and November 2005.  Traffic data for the I-80/I-15 
interchange was obtained from counts performed by L2 Data Collection in March 2006.  
I-80 Mainline traffic data was obtained from the Utah Department of Transportation 
(UDOT) at their permanent count station No. 341.  UDOT also provided an estimate of 
trucks on I-80 at 9 percent.  Finally, 24-hour pneumatic hose counts were performed at 
300 East, 500 East, and 600 East where they cross under I-80.  Details of all the traffic 
data is found in the Appendix. 

Future Traffic Data 

Future traffic projections were obtained from multiple sources.  The I-80 traffic 
projections were obtained using an extrapolation of historical traffic count data obtained 
from UDOT count station No. 341.  Based on historical counts dating back to 1985, I-80 
traffic has grown at an average 1740 vehicles per year (about 1.6 percent).  This growth 
rate was used to obtain 2015, 2025, and 2030 traffic volumes for I-80.  The cross-street 
traffic projections were obtained using the Wasatch Front Regional Council’s (WFRC) 
travel demand model.  The WFRC 2030 model was compared with the year 2005 data 
to obtain growth volumes for the cross streets.  2015 volumes were interpolated 
between the 2030 and existing traffic counts.  Turn movement volumes during the AM 
and PM peak hours wear based on the future traffic volumes and existing turning 
movement percentages.  Additional details are included in the Appendix. 

Traffic Operations Analysis Description 
Traffic operations are typically rated in terms of “Level of Service” (LOS).  LOS is a term 
used by the Highway Capacity Manual (HCM) to describe the traffic operations of an 
intersection and/or roadway, based on congestion and/or delay.  Level of Service is 
generally defined in ranges from LOS A (almost no congestion or delay) to LOS F 
(traffic demand is above capacity and the intersections experience long queues and 
delays).  LOS C is generally considered acceptable for rural areas.  LOS D is 
acceptable for urbanized areas.  LOS E and F are the thresholds when the roadway or 
intersection reaches capacity and traffic movement is slow.  Any disturbance or incident 
can cause long queues and increased travel delay under LOS E and F. 

Intersection Level of Service 

At intersections, Level of Service is based on average delay time per vehicle.  At 
signalized intersections the delay per vehicle is based on the control delay of the traffic 
signal, and at unsignalized (two-way or all-way stop controlled) intersections the delay is 
based on vehicle time spent waiting at the intersection in order to make the desired 
movement.  Tables 1 and 2 define the HCM LOS criteria for unsignalized and signalized 
intersection. 
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Table 1:  LOS Criteria for Unsignalized Intersections 

Stop Delay per Vehicle (s)LOS

  10A

> 10 and   15B

> 15 and   25C

> 25 and   35D

> 35 and   50E

> 50F

Source: Highway Capacity Manual, Transportation Research Board, 2000.  
 

Table 2:  LOS Criteria for Signalized Intersections 

Stop Delay per Vehicle (s)LOS

  10A

> 10 and   20B

> 20 and   35C

> 35 and   55D

> 55 and   80E

> 80F

Source: Highway Capacity Manual, Transportation Research Board, 2000.  
 

Freeway Level of Service 

For freeway segments, LOS conditions are typically calculated using density in terms of 
passenger cars per mile per lane (pc/mi/ln).   As stated in the Highway Capacity 
Manual, a density greater than 45 pc/mi/ln indicates severe congestion that extends 
through the segment.  Table 3 summarizes the LOS criteria for basic freeway segments 
based on density, and Figure 3 show a graphical representation of the LOS’s. 

 

Table 3:  LOS Criteria for Freeway Segments 

LOS Density Range (pc/mi/ln)

A 0-11

B >11-18

C >18-26

D >26-35

E >35-45

F >45  
Source: Highway Capacity Manual, Transportation Research Board, 2000. 
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Figure 2:  Freeway Level of Service 

 

Level of Service Calculation Methods 

LOS conditions for the signalized intersections were calculated based on Highway 
Capacity Manual methodology and criteria.  The software package Synchro Version 7 
was used to input data, estimate signal timings, and perform the HCM calculations. 
 
The I-80 mainline LOS conditions were calculated using the VISSIM software package. 
VISSIM performs a microscopic simulation for the street network.  Simulation can 
provide a more comprehensive analysis than HCM methodology because each 
individual vehicle is tracked through the entire network, and the affects of lane changes, 
acceleration, deceleration, and driver behavior are reflected in the results.  In addition to 
the HCM analysis, the signalized intersections were included and analyzed in the 
VISSIM models. 

I-80 Ramp and Mainline Scenarios 

This section provides a brief description of the various scenarios analyzed for the I-80 
mainline.  Under all scenarios, the cross-streets had essentially the same improvement 
configurations including items such as dual left-turn lanes, exclusive right-turn lanes, 
and updated signal timings.  The initial I-80 scenarios (with numbering) are described 
below. 
 

1. Existing Conditions:  Geometry and signal timings as they currently exist.  Also 
referred to as the “No-Build” scenario. 

 
2. Auxiliary Lanes:  A full auxiliary lane was added in both directions to connect the 

on-ramps with the adjacent downstream off-ramps between State Street and 700 
East, and between 700 East and 1300 East. 

 
3A. Auxiliary Lanes and GP Lane:  In addition to the auxiliary lanes, a general 

purpose lane was added to the inside lanes in both directions between State 
Street and 1300 East.  The existing geometry already added and dropped an 
inside lane west of State Street, so the general purpose lane simply tied into the 
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existing lanes.  The westbound general purpose lane was added by not dropping 
the 1300 East loop on-ramp.  The eastbound general purpose lane needed to be 
dropped to match existing geometry.  To perform the lane drop, the added lane 
was carried past the 1300 East off-ramp and the outside lane was dropped 
before the 1300 East structure. 

 
3B. Auxiliary Lanes and GP Lane 1300 East Dual Right:  This scenario is identical to 

Scenario 3A except for the 1300 East eastbound off-ramp intersection maintains 
a dual right turn lane like existing.  This scenario is meant to determine whether 
Driggs Avenue should be closed. 

 
3C. Auxiliary Lanes and GP Lane 1300 East Ramp Meter:  Identical to Scenario 3A 

except that a ramp meter was added to the 1300 East eastbound on-ramp. 
 

4.   Auxiliary Lanes and GP Lane with No Lane Drop.  Identical to Scenario 3 except 
that the bottleneck of dropping the eastbound lane is removed.  Four eastbound 
general purpose lanes are assumed to extend eastward past 1300 East and 
beyond. 

 
5. Auxiliary Lanes and GP Lane with No Lane Drop Ramp Metering.  Identical to 

Scenario 4 except that ramp metering is applied to all on-ramps within the study 
area. 

 
6.  Auxiliary Lanes and GP Lane with No Lane Drop and WB Improvements.  

Identical to Scenario 4 with additional westbound improvements applied at the 
major diverge west of State Street.  An additional lane is added to the right-side 
ramp diverge so both legs have three lanes.  The State Street westbound off-
ramp is converted to a single lane off-ramp to accommodate the extra lane.   

 
Scenarios 4, 5 and 6 apply improvements that are outside the limits of the 
Environmental Study.  For the traffic operations analysis, it was necessary to remove 
these “external” bottlenecks to more accurately analyze the recommended 
improvements within the study area.  Otherwise, queuing caused by the bottlenecks 
impacted the ramp merge and diverge areas so that a true analysis of the 
improvements could not be performed.  
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Traffic Operation Analysis Results 
The traffic operations analysis consisted of two main steps.  First the ramp terminals at 
the cross-streets of State Street, 700 East, and 1300 East were analyzed for future 
improvement needs.  Then I-80 mainline was analyzed under the improvement 
scenarios described above.  The main design year for the study was 2030, but certain 
scenarios were also analyzed for 2005, 2015, 2020 and 2025 conditions during the AM 
and PM peak traffic periods.  

Cross-Street Traffic Operations Results 

The following tables summarize the HCM and VISSIM results for the cross-street 
intersections.  The “Improved Geometry” will be described below. 
 

Table 4:  AM Peak Traffic Operations Analysis Results - HCM 

Delay (s) LOS Delay (s) LOS Delay (s) LOS

State and EB Ramps 30.4 C 13.9 B 26.7 C

State and WB Ramps 18.0 B 14.1 B 30.8 C

700 East and EB Ramps 25.9 C 19.5 B 28.0 C

700 East and WB Ramps 23.2 C 8.5 A 9.9 A

1300 East and EB Ramps 29.2 C 13.4 B 23.2 C

1300 East and WB Ramps 17.2 B 12.9 B 19.0 B

2030

Improved Geometry Improved GeometryIntersection Existing Geometry

2005 2005

 
 

Table 5:  PM Peak Traffic Operations Analysis Results - HCM 

Delay (s) LOS Delay (s) LOS Delay (s) LOS

State and EB Ramps 36.0 D 11.0 B 21.4 C

State and WB Ramps 22.0 C 15.3 B 28.3 C

700 East and EB Ramps 39.4 D 19.3 B 20.6 C

700 East and WB Ramps 21.6 C 14.7 B 16.0 B

1300 East and EB Ramps 84.4 F 20.7 C 31.2 C

1300 East and WB Ramps 32.3 C 23.3 C 50.8 D

Intersection

2005 2005 2030

Existing Geometry Improved Geometry Improved Geometry
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Table 6:  Existing Geometry Traffic Operations Results - VISSIM 

Delay (s) LOS Delay (s) LOS Delay (s) LOS

State and EB Ramps 26.1 C 31.1 C 33.0 C

State and WB Ramps 17.0 B 20.6 C 32.6 C

700 East and EB Ramps 69.4 E 46.8 D 63.5 E

700 East and WB Ramps 37.2 D 19.7 B 24.4 C

1300 East and EB Ramps 23.1 C 60.7 E 65.7 E

1300 East and WB Ramps 9.0 A 22.9 C 32.4 C

*The AM Peak was not run in VISSIM for 2015.

2015* - Existing Geometry

AM Peak PM PeakPM PeakIntersection

2005 - Existing Geometry

 
 

Table 7:  Improved Geometry Traffic Operations Results - VISSIM 

Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS

State and EB Ramps 21.8 C 21.1 C 24.1 C 23.9 C

State and WB Ramps 21.4 C 21.0 C 16.9 B 24.1 C

700 East and EB Ramps 20.5 C 21.0 C 21.5 C 22.0 C

700 East and WB Ramps 18.4 B 18.2 B 11.6 B 32.1 C

1300 East and EB Ramps 40.0 D 68.0 E 32.2 C 40.9 D

1300 East and WB Ramps 24.1 C 21.6 C 10.0 A 23.4 C

*The AM Peak was not run in VISSIM for 2015.

Intersection

2030 - Improved Geometry

PM Peak PM Peak - Scenario 3B AM Peak PM Peak

2015* - Improved Geometry

 
 

The tables above indicate that with existing geometry, the intersections of 700 East/EB 
Ramps and 1300 East/EB Ramps will operate at LOS E (at capacity) during the 2015 
PM peak hour.  With the improved geometry, all intersections are expected to operate at 
LOS D or better through 2030.  The results of Scenario 6 (Table 7) indicate that Driggs 
Avenue, next to 1300 East/EB Ramps, should be closed to maintain acceptable traffic 
operations.  The following section describes the recommended cross-street 
improvements. 

Recommended Cross-Street Improvements 

The following figures compare the existing lane geometry with the recommended 
improvements at State Street, 700 East and 1300 East.  Also, a brief description of the 
improvements will be given with the figures. 
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Figure 3:  State Street Proposed Lane Configuration – Not to Scale 

At the EB Ramp intersection, the proposed State Street intersection improvements 
include converting one southbound thru lane into a left turn lane to create dual left turn 
lanes.  Also at the WB Ramp intersection, one northbound thru lane is converted into a 
left turn lane to create a dual left turn lanes.  The dual lefts require the WB and EB on-
ramps to be widened to two lanes.  These improvements maintain the same pavement 
width under the I-80 structure.  The reduced thru lanes allow free right turn movements 
for the WB and EB off-ramps.   One additional improvement included adding a separate 
right turn lane for the northbound to eastbound movement at the EB on-ramp. 
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Figure 4:  700 East Proposed Lane Configuration – Not to Scale 

At the EB Ramp intersection, the proposed 700 East intersection improvements include 
removing one southbound thru lane to create full length dual left turn lanes.  At the WB 
Ramp intersection, one northbound thru lane was also removed to create full length 
dual left turn lanes.  These improvements maintain the same pavement width under the 
I-80 structure.  The right-turn movements for the WB and EB off-ramps were converted 
to free movements, and the pocket lengths were lengthened.   The improvements also 
included adding a separate right turn lane for the northbound to eastbound movement at 
the EB on-ramp and for the southbound to westbound movement at the WB on-ramp. 
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Figure 5:  1300 East Proposed Lane Configuration – Not to Scale 

At the EB Ramp intersection, the proposed 1300 East intersection improvements 
include converting one southbound thru lane to a left turn lane creating dual left turn 
lanes.  The WB off-ramp intersection required no additional improvements, but the WB 
on-ramp required re-configuration to an exclusive right turn lane, a shared thru-right 
lane, and an exclusive thru lane.  These improvements maintain the same pavement 
width for the 1300 East structure over I-80.  The right turn movement for the EB off-
ramp was converted to a free movement, which required the closing of Driggs Avenue.  
The EB off-ramp right turn pocket length was lengthened.   Finally, a separate right turn 
lane for the northbound to eastbound movement at the EB on-ramp was added. 
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I-80 Mainline and Ramp Junction Traffic Operations Results 
The following tables summarize the VISSIM results for the I-80 mainline and ramp 
junctions.  A brief explanation of the VISSIM results will be provided for each scenario. 
 

Table 8:  Existing Geometry Traffic Operations Results - VISSIM 

I-80 Section
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

State Street Weave Area 15.6 B 22.3 C 95.1 F

State EB Merge 16.6 B 37.6 E 82.3 F

State WB Diverge 1 (Ramp) 24.6 C 19.8 B 23.4 C

State WB Diverge 2 (Mainline) 33.9 D 23.5 C 29.4 D

700 East EB Diverge 18.0 B 46.2 F 73.3 F

700 East EB Merge 13.1 B 81.0 F 30.0 D

700 East WB Diverge 35.4 E 16.8 B 19.6 B

700 East WB Merge 83.2 F 24.1 C 46.9 F

1300 East EB Diverge 15.3 B 72.4 F 40.7 E

1300 East EB Merge 10.8 B 17.8 B 22.6 C

1300 East WB Diverge 30.9 D 23.0 C 27.2 C

1300 East WB Merge 1 (Loop) 24.3 C 13.7 B 16.2 B

1300 East WB Merge 2 (Ramp) 25.4 C 16.3 B 19.9 B

2005 PM Peak

Scenario 1 - Existing Geometry

2015 PM Peak2005 AM Peak

 

Table 9:  Existing Geometry Travel Times - VISSIM 

I-80 Direction
Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Eastbound 2.9 64.1 4.4 42.2

Westbound 3.3 54.0 2.9 62.0

2005 AM Peak

Scenario 1 - Existing Geometry

2005 PM Peak

 
 
Scenario 1 is simply the existing conditions and a “No-Build” condition for 2015 traffic 
volumes.  The existing conditions are run to ensure that the model is calibrated to reflect 
observed traffic patterns.  As shown in the table, the 2005 traffic operations are LOS E 
and F in several areas along the corridor during both the AM and PM peaks.  The 2015 
conditions show even worse traffic operations. 
 

Table 10:  Scenario 2 PM Peak Hour Traffic Operations Results - VISSIM 

I-80 Section
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

State Street Weave Area 30.8 D 84.4 F

State EB Merge 36.0 E 61.8 F

State WB Diverge 1 (Ramp) 33.5 D 43.3 F

State WB Diverge 2 (Mainline) 35.9 E 44.0 F

700 East EB Diverge 36.6 E 54.8 F

700 East EB Merge 36.8 E 70.6 F

700 East WB Diverge 22.3 C 27.6 C

700 East WB Merge 27.3 C 43.9 F

1300 East EB Diverge 26.0 C 30.3 D

1300 East EB Merge 30.7 D 44.9 F

1300 East WB Diverge 20.2 C 24.8 C

1300 East WB Merge 1 (Loop) 21.3 C 26.7 C

1300 East WB Merge 2 (Ramp) 20.4 C 24.4 C

Scenario 2 - Auxiliary Lanes

2015 PM Peak 2020 PM Peak
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Table 11:  Scenario 2 PM Peak Hour Travel Times - VISSIM 

I-80 Direction
Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Eastbound 3.3 48.6 4.4 36.1

Westbound 4.2 42.2 4.5 39.3

2015 PM Peak 2020 PM Peak

Scenario 2 - Auxiliary Lanes

 
 
Scenario 2 added auxiliary lanes between State Street and 700 East and between 700 
East and 1300 East.  The auxiliary lanes provided some benefit over the no-build in 
2015; however, Scenario 2 operates at LOS F in 2020 through several sections of I-80. 
 

Table 12:  Scenarios 3A and 3B PM Peak Hour Comparison - VISSIM 

I-80 Section
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

State Street Weave Area 25.9 C 25.0 C

State EB Merge 22.0 C 22.3 C

State WB Diverge 1 (Ramp) 15.7 B 15.7 B

State WB Diverge 2 (Mainline) 17.3 B 17.3 B

700 East EB Diverge 19.8 B 20.0 C

700 East EB Merge 19.1 B 19.2 B

700 East WB Diverge 12.4 B 12.3 B

700 East WB Merge 16.0 B 15.9 B

1300 East EB Diverge 18.3 B 45.4 F

1300 East EB Merge 27.5 C 27.9 C

1300 East WB Diverge 27.2 C 27.2 C

1300 East WB Merge 1 (Loop) 12.5 B 12.4 B

1300 East WB Merge 2 (Ramp) 13.1 B 13.0 B

Scenario 3 - Auxiliary Lanes and GP Lane

2015 PM Peak 2015 PM Peak

Scenario 3A Scenario 3B

 
 
When the general purpose lane is added in conjunction with the auxiliary lanes, the 
traffic operations improve significantly.  Scenario 2 (Table 10) had several LOS E 
sections of I-80 in 2015, and Scenario 3A has LOS C or better.  Scenario 3B shows the 
impacts that occur if Driggs Avenue is not closed.  Not only does the intersection 
operate at LOS E (see Table 7), but vehicle queuing on the ramp impacts the I-80 
mainline traffic operations at the 1300 East EB Diverge.  Additional Scenario 3A results 
are shown below. 
 

Table 13:  Scenarios 3A and 5 AM Peak Hour Comparison - VISSIM 

I-80 Section
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

State Street Weave Area 19.8 B 21.7 C 24.3 C 21.7 C

State EB Merge 17.1 B 18.9 B 20.7 C 18.9 B

State WB Diverge 1 (Ramp) 23.5 C 63.8 F 71.8 F 59.6 F

State WB Diverge 2 (Mainline) 29.4 D 38.9 E 40.4 E 33.9 D

700 East EB Diverge 14.5 B 15.9 B 17.3 B 16.0 B

700 East EB Merge 14.0 B 15.4 B 16.8 B 15.6 B

700 East WB Diverge 19.7 B 21.6 C 55.8 F 21.4 C

700 East WB Merge 24.4 C 55.3 F 84.6 F 50.3 F

1300 East EB Diverge 12.5 B 13.7 B 14.9 B 13.8 B

1300 East EB Merge 14.6 B 16.2 B 18.0 B 13.2 B

1300 East WB Diverge 31.0 D 36.6 E 41.4 E 36.6 E

1300 East WB Merge 1 (Loop) 23.5 C 26.1 C 39.4 E 26.0 C

1300 East WB Merge 2 (Ramp) 20.1 C 22.0 C 39.8 E 22.2 C

2025 AM Peak

Scenario 5 - MeteringScenario 3A - Auxiliary Lanes and GP Lane

2020 AM Peak 2025 AM Peak 2030 AM Peak
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Table 14:  Scenarios 3A and 5 AM Peak Hour Travel Times - VISSIM 

I-80 Direction
Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Eastbound 2.9 64.5 2.9 63.9 3.0 62.9 2.9 63.9

Westbound 2.9 61.9 3.7 47.5 5.4 32.8 3.7 47.4

2030 AM Peak 2025 AM Peak

Scenario 3A - Auxiliary Lanes and GP Lane Scenario 5 - Ramp Metering

2020 AM Peak 2025 AM Peak

 
 
During the 2025 AM peak hour, Scenario 3A begins to operate at LOS E and F in the 
westbound direction.  The 2025 AM peak hour for Scenario 5 is included with Scenario 
3A for convenience in determining whether ramp metering will benefit the westbound 
movement.  Table 13 shows a small improvement in density, but LOS and travel times 
are nearly identical between Scenario 3A and 5 in 2025.  There seems to be very little 
benefit from adding ramp metering.   
 
The main deficiency in the westbound AM Peak movements for Scenario 3A is actually 
a bottleneck located West of State Street.  During the simulation, this bottleneck causes 
westbound queuing to occur through the study area which skews the traffic operations 
results.  Scenario 6 below addresses this bottleneck. 
 

Table 15:  Scenarios 3A and 3C PM Peak Hour Comparison - VISSIM 

I-80 Section
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

State Street Weave Area 37.5 E 36.4 E 73.8 F 58.2 F

State EB Merge 28.2 D 28.3 D 62.6 F 54.0 F

State WB Diverge 1 (Ramp) 31.5 D 31.4 D 38.3 E 40.7 E

State WB Diverge 2 (Mainline) 28.8 D 28.9 D 32.5 D 32.7 D

700 East EB Diverge 26.3 C 26.1 C 65.1 F 60.0 F

700 East EB Merge 26.0 C 24.3 C 72.3 F 62.6 F

700 East WB Diverge 15.9 B 15.8 B 18.4 B 18.3 B

700 East WB Merge 27.5 C 26.5 C 30.5 D 35.1 E

1300 East EB Diverge 25.4 C 23.4 C 71.6 F 64.5 F

1300 East EB Merge 35.4 E 37.3 E 74.4 F 67.6 F

1300 East WB Diverge 29.5 D 26.2 C 43.8 F 43.8 F

1300 East WB Merge 1 (Loop) 16.8 B 16.7 B 19.6 B 19.6 B

1300 East WB Merge 2 (Ramp) 16.7 B 16.5 B 18.7 B 18.8 B

2025 PM Peak 2030 PM Peak

Scenario 3A Scenario 3C Scenario 3A Scenario 3C

Scenario 3 - Auxiliary Lanes and GP Lane (Without and With 1300 East Ramp Meter)

 

Table 16:  Scenario 3A PM Peak Hour Travel Times - VISSIM 

I-80 Direction
Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Eastbound 3.4 55.4 7.8 23.9

Westbound 3.0 58.3 3.3 54.3

Scenario 3A - Auxiliary Lanes and GP Lane

2025 PM Peak 2030 PM Peak

 
 
The results shown in Tables 15 and 16 indicate that during the 2030 PM peak, Scenario 
3A begins to operate at LOS E and F.  Scenario 3C adds a ramp meter to the 1300 East 
eastbound on-ramp, but very little benefit is gained.  Like the westbound bottleneck 
described above for Scenario 3A during the AM peak, the eastbound direction also 
suffers from a bottleneck when the additional general purpose lane is dropped prior to 
the 1300 East structure.  During the simulation, this bottleneck causes eastbound 
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queuing to occur through the study area which skews the traffic operations results.  
Scenario 4 below addresses this bottleneck. 
 

Table 17:  Scenarios 4, 5 and 6 AM Peak Hour Comparison - VISSIM 

I-80 Section
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

State Street Weave Area 24.3 C 24.0 C 24.3 C

State EB Merge 20.7 C 20.7 C 20.8 C

State WB Diverge 1 (Ramp) 75.2 F 66.4 F 26.4 C

State WB Diverge 2 (Mainline) 38.5 E 39.7 E 23.0 C

700 East EB Diverge 17.3 B 17.6 B 17.2 B

700 East EB Merge 16.9 B 17.1 B 16.8 B

700 East WB Diverge 56.6 F 44.8 F 23.2 C

700 East WB Merge 86.6 F 72.4 F 28.6 D

1300 East EB Diverge 15.0 B 15.0 B 14.8 B

1300 East EB Merge 13.9 B 14.0 B 13.8 B

1300 East WB Diverge 42.8 E 40.3 E 40.3 E

1300 East WB Merge 1 (Loop) 44.4 F 28.9 D 28.3 D

1300 East WB Merge 2 (Ramp) 45.8 F 30.5 D 23.6 C

2030 AM Peak

Scenario 4 Scenario 5 Scenario 6

 

Table 18:  Scenarios 4, 5, and 6 AM Peak Hour Travel Times - VISSIM 

I-80 Direction
Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Eastbound 3.0 63.2 3.0 63.2 2.9 63.4

Westbound 5.5 31.9 4.7 37.6 2.9 60.9

Scenario 4 Scenario 5 Scenario 6

2030 AM Peak

 
 
Scenarios 4 and 5 remove the eastbound bottleneck which affects the PM peak hour 
traffic.  However, during the AM peak hour, the westbound traffic is the critical 
movement.  Tables 17 and 18 show the westbound movement operating poorly during 
the AM peak hour for Scenarios 4 and 5.  Scenario 6 removes the westbound 
bottleneck and provides LOS D or better traffic operations.  Only the 1300 East WB 
diverge operates at LOS E.  This area would require improvements that are outside the 
limits of the environmental study to improve the traffic operations. 
 

Table 19:  Scenarios 4 and 5 PM Peak Hour Comparison - VISSIM 

I-80 Section
Density

(pc/mi/ln)
LOS

Density

(pc/mi/ln)
LOS

State Street Weave Area 59.5 F 57.0 F

State EB Merge 32.3 D 33.1 D

State WB Diverge 1 (Ramp) 32.5 D 27.9 C

State WB Diverge 2 (Mainline) 26.5 C 25.3 C

700 East EB Diverge 29.7 D 31.3 D

700 East EB Merge 25.8 C 26.7 C

700 East WB Diverge 18.1 B 17.9 B

700 East WB Merge 26.2 C 23.7 C

1300 East EB Diverge 26.9 C 26.9 C

1300 East EB Merge 20.9 C 20.6 C

1300 East WB Diverge 42.4 E 42.4 E

1300 East WB Merge 1 (Loop) 19.1 B 19.1 B

1300 East WB Merge 2 (Ramp) 19.4 B 19.2 B

2030 PM Peak

Scenario 4 Scenario 5
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Table 20:  Scenarios 4 and 5 PM Peak Hour Travel Times - VISSIM 

I-80 Direction
Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Eastbound 3.7 50.3 3.7 50.5

Westbound 2.9 60.1 2.9 61.8

Scenario 4 Scenario 5

2030 PM Peak

 
 
As shown in Table 19 and 20, when the eastbound bottleneck is removed, I-80 within 
the study area operates at LOS D or better in 2030 during the PM peak hour.  The only 
problem areas are the State Street Weave Area and the 1300 east WB Diverge.  Both 
of these sections would require improvements that are outside the limits of the 
environmental study to improve the traffic operations.  Comparing Scenarios 4 and 5 
indicates very little benefit occurs from adding ramp metering to the on-ramps. 

Grade Analysis between 900 East and Highland Drive 

One area of concern on the I-80 mainline occurs in the eastbound direction between 
900 East and Highland Drive.  This section currently has a long uphill grade which can 
cause heavy vehicles to slow down.  An additional analysis was performed to compare 
this section with a 4 percent grade verses a 3 percent grade.  This analysis was 
performed using Scenario 4 as the base model.  The results are shown in Tables 21 
and 22. 

Table 21:  Grade Analysis Traffic Operations Analysis Summary - VISSIM 

2030 PM Peak

I-80 Section Density (pc/mi/ln) LOS Density (pc/mi/ln) LOS

State Street Weave Area 65.1 F 60.0 F

State EB Merge 72.2 F 32.6 D

State WB Diverge 1 (Ramp) 31.4 D 29.3 D

State WB Diverge 2 (Mainline) 25.7 C 25.6 C

700 East EB Diverge 65.5 F 32.1 D

700 East EB Merge 66.8 F 34.0 D

700 East WB Diverge 17.3 B 17.4 B

700 East WB Merge 25.5 C 25.0 C

1300 East EB Diverge 29.4 D 28.3 D

1300 East EB Merge 25.2 C 27.9 C

1300 East WB Diverge 23.0 C 23.0 C

1300 East WB Merge 1 (Loop) 19.1 B 19.0 B

1300 East WB Merge 2 (Ramp) 18.9 B 19.1 B

Between 900 East

and Highland

With 4% Grade EB

Between 900 East

and Highland

With 3% Grade EB

 

Table 22:  Grade Analysis Travel Time Summary - VISSIM 

2030 PM Peak

I-80 Direction
Average Travel

Time (Minutes)

Average Speed

(mph)

Average Travel

Time (Minutes)

Average Speed

(mph)

Eastbound* 5.1 30.9 3.1 51.3

Westbound 2.9 60.4 2.9 61.3

and Highland and Highland

With 4% Grade EB With 3% Grade EB

Between 900 East Between 900 East

 
 
The results of the analysis indicate that grades of 4 percent between 900 East and 
Highland Drive will cause poor traffic operations.  Also, the slowing of heavy vehicles 
may cause an unsafe condition and increase the rear-end accident rates through this 
section. 
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Accident Analysis 
Accident data along the corridor was collected from the Utah Department of 
Transportation for the year 2002 thru 2004.  Figure 6 details the accident locations 
along the corridor.  The I-80 study limits were divided into 3 sections and each section 
was compared to an expedited value with existing geometry.  An estimated value was 
generated if an auxiliary lane was installed.  These values are shown in Figure 7.  More 
than half of the accidents occurring were rear-end collisions with a high concentration of 
these occurring near the interchanges.  Eastbound I-80 near 1300 East had the highest 
concentration of rear-end collision accidents.  This can be attributed to traffic backing up 
from the 1300 East eastbound off-ramp to the mainline. 
 
 

 

Figure 6:  2002-2004 I-80 Accident Summaries from State Street to 1300 East 06/07/06 
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Segment #1    From MP 120.2 to 121.1  =  .9 miles

Segment #2    From MP 121.1 to 122.0  =  .9 miles

Segment #3    From MP 122.0 to 122.9  =  .9 miles

number of accidents per year and volume 

3year acc. Acc/year AADT

Segment #1 169 56.3 109,400

Segment #2 190 63.3 94,900

Segment #3 198 66.0 78,650

557

Accident rate expected value comparison

Acc./year multiplier days/year AADT Length miles Accident Rate Expected Value

Segment #1 56.3 1,000,000 365 109,400 0.9 1.57 1.33

Segment #2 63.3 1,000,000 365 94,900 0.9 2.03 1.43

Segment #3 66.0 1,000,000 365 78,650 0.9 2.55 1.10

average 2.05 1.29

Anticipated Accident rate with aux lanes only 80% reduction in ramp related crashes

Acc./year multiplier days/year AADT Length miles Accident Rate Expected Value

Segment #1 46.0 1,000,000 365 109,400 0.9 1.28 1.33

Segment #2 45.6 1,000,000 365 94,900 0.9 1.46 1.43

Segment #3 51.3 1,000,000 365 78,650 0.9 1.99 1.10

average 1.58 1.29

For segment 1,2,and 3 the there were 39 or 23%, 67 or 35%, 56 or 28% of the crashes that are associated 

with the ramp to be improved.  The reduction is based only on the ramps that would benefit with the aux. 

lanes.  This means there would be improvement for State St. on ramp, 700 east on and off ramp and 

1300 east off ramp.  The improvement is based on a 80% reduction in this type of crash.  Resulting in a

reduction of 31 crashes in segment 1, 53 crashes in segment 2, 44 crashes in segment 3

this results in a average number of crashes of 46 crashes for segment 1, 45.6 crashes for segment 2

and 51.3 crashes for segment 3

the accident rate goes from 1.57 to 1.28 for the first segment, expected value is 1.33

the accident rate goes from 2.03 to 1.46 for the second segment, expected value is 1.50

the accident rate goes from 2.55 to 1.99 for the third segment, expected value is 1.10

I-80 State Street to 1300 east Environmental Study
Accident History 2002 to 2004 6/9/2006

 

Figure 7:  Accident Rate Analysis 

Figure 7 shows that the accident rates within the I-80 study area are expected to 
decrease with the installation of auxiliary lanes.  Although it has not been quantified, it is 
expected that the other recommended improvements (reducing steep grades, 
increasing sight distance, and improved traffic operations) will also reduce the 
anticipated accident rates. 
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600 East Underpass Closure Analysis 
Currently, three local roadways cross under I-80 between State Street and 700 East.  
These include 300 East, 500 East, and 600 East.  To save construction costs for these 
three structures, it was proposed that one of these crossings could be closed.  
 
Pneumatic hose counts were performed at these three roadways to obtain existing 
average daily traffic (ADT) volumes.  300 East had an ADT of 5,900 vehicles per day 
(vpd), 500 East had an ADT of 4,900 vph, and 600 East had an ADT of 1,400 vpd.  
Based on these traffic volumes, the closure of 600 East would have the least impact to 
current travel patterns.  To estimate the impact of closing the 600 East underpass, 
existing traffic volumes were redistributed based on existing traffic data and travel 
patterns.  The following figure shows the estimated change in daily traffic. 
 

 

Figure 8:  Estimated 2006 ADT’s with and without 600 East Underpass Closure 

From a capacity stand point, the closure of the 600 East underpass would not greatly 
impact the adjacent roadways.  500 East would have adequate capacity to carry the 
increase in traffic volume.  Also, two local street crossings would remain to serve the 
local circulation.  Based on the future traffic growth for the cross-streets described 
previously in the report, the 2030 traffic volumes would be about 20 percent higher than 
what is shown in Figure 8.  With this growth, the local roadways would still have enough 
capacity to serve the daily traffic demand. 
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Conclusions and Recommendations 
Based on the traffic operations analysis and the accident analysis, the following 
roadway improvements are recommended to provide acceptable Levels of Service, 
decrease overall travel time, and improve traffic safety through the year 2030: 
 

I-80 Mainline between State Street and 1300 East 

• Add an additional general purpose lane in each direction of travel. 

• Add an auxiliary lane in each direction between the on and off ramps. 

• Provide grades of 3 percent or less between 900 East and Highland Drive. 

• Provide sight distance according to the most current edition of A Policy on 
Geometric Design of Highway and Street. 

 

State Street and I-80 Ramp Intersections 

• Provide a free right-turn movement for the eastbound and westbound off-ramp 
approaches. 

• Provide dual left-turn lanes for the northbound and southbound approaches.  
This also requires the on-ramps be widened to two lanes. 

• Add a separate right turn lane for the northbound to eastbound movement at the 
EB on-ramp. 

 

700 East and I-80 Ramp Intersections 

• Provide free right-turn movements for the eastbound and westbound off-ramp 
approaches. 

• Provide side by side (full length between ramp intersections) dual left-turn lanes 
for the northbound and southbound approaches. 

• Provide separate right turn lanes for the northbound to eastbound movement at 
the EB on-ramp and for the southbound to westbound movement at the WB on-
ramp. 

 

1300 East and I-80 Ramp Intersections 

• Provide a free right-turn movement for the eastbound off-ramp approach. 

• Provide dual left-turn lanes for the southbound approach. 

• Cul-de-sac Driggs Avenue. 

• Re-stripe the westbound on-ramp intersection with an exclusive right turn lane, a 
shared thru-right lane, and an exclusive thru lane.  This also requires widening 
the on-ramp to two lanes. 

• Provide a separate right turn lane for the northbound to eastbound on-ramp. 
 

600 East Underpass Closure 

• From a capacity and circulation stand point, the 600 East underpass could be 
closed. 

 

Outside the scope of the environmental study, it is recommended that I-80 east of 1300 
East be widened to accommodate future travel demands.  Also it is recommended that 
the State Street weave section and major diverge section west of State Street be 
improved.  These improvements will be required prior to the year 2030. 
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11-Oct-05

07:30 AM

Time Interval

W
e
s
tb

o
u

n
d

E
a
s
tb

o
u

n
d

to  08:30 AM07:30 AM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 EB RampE-W Street:State StreetN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThru (fr)RightTrucksLeftThruRt (fr)RightTrucksLeftThruRightTrucksLeft (fr)LeftThruRightTrucks

TotalsAll Moves16151413121110987654321

7301382011450274040113361050307:45 AM07:30 AM

861207461242029702784311250708:00 AM07:45 AM

751139351124023345073401350308:15 AM08:00 AM

299965711736813022042872451240508:30 AM08:15 AM

2269008:45 AM08:30 AM

1408009:00 AM08:45 AM

657009:15 AM09:00 AM

0009:30 AM09:15 AM

State Street

Southbound

East Leg1593641North Leg

Total Volume:LeftThruRightTotal Volume:

42714948002234

Right0

0Thru00

Left0

I-80 EB Ramp

589Left

427135Thru1147

423Right

South Leg14310040West Leg

Total Volume:RightThruLeftTotal Volume:

205011479031147

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThru (fr)LeftRt (fr)RightThruLeftRightThruLeftRightThruLeft (fr)Left0.98Monthly:

4231355898143100400000480121491.00Daily:

1147114706411.00Interval:

1%Trucks:3%Trucks:0%Trucks:3%Trucks:1.00Count:

0.87PHF:2935Peak Vol:Peak Hour:0.98Total:



13-Oct-05

07:30 AM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  08:30 AM07:30 AM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 WB RampE-W Street:State StreetN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks
TotalsAll Moves16151413121110987654321

7701043570747798118769207:45 AM07:30 AM

87881409055913134129981608:00 AM07:45 AM
68651308015499936210569808:15 AM08:00 AM

300467045285044512960011275908:30 AM08:15 AM
2234008:45 AM08:30 AM

1356009:00 AM08:45 AM
670009:15 AM09:00 AM

0009:30 AM09:15 AM

State Street

Southbound

East Leg1745689North Leg

Total Volume:LeftThruRightTotal Volume:

65553952892434

Right413

650Thru41606

Left196

I-80 WB Ramp

0Left

50Thru0

0Right

South Leg01332276West Leg

Total Volume:RightThruLeftTotal Volume:

21991608591606

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft0.98Monthly:

000013322764134119628939551.00Daily:

016086506891.00Interval:

0%Trucks:2%Trucks:1%Trucks:4%Trucks:1.00Count:

0.86PHF:2947Peak Vol:Peak Hour:0.98Total:



11-Oct-05

07:00 AM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  08:30 AM07:30 AM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 EB RampE-W Street:7th EastN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks

TotalsAll Moves16151413121110987654321
6477326233523773091207:15 AM07:00 AM

85195073349554230104207:30 AM07:15 AM

10151300100257631545133307:45 AM07:30 AM

36921179131098170739335169408:00 AM07:45 AM

4019974101093551936258167308:15 AM08:00 AM

42411073980110857149858187508:30 AM08:15 AM

424010141100966546513521591008:45 AM08:30 AM

40811020164085750136553181309:00 AM08:45 AM

7th East

Southbound

East Leg2777836North Leg

Total Volume:LeftThruRightTotal Volume:

34519364303613

Right0

0Thru00

Left0

I-80 EB Ramp

451Left

3450Thru844

393Right

South Leg15223260West Leg

Total Volume:RightThruLeftTotal Volume:

351424781036844

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft0.98Monthly:

39304511522326000006431931.00Daily:

844247808361.00Interval:

2%Trucks:1%Trucks:0%Trucks:2%Trucks:1.00Count:

0.90PHF:4158Peak Vol:Peak Hour:0.98Total:



11-Oct-05

07:00 AM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  08:30 AM07:30 AM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 WB RampE-W Street:7th EastN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks

TotalsAll Moves16151413121110987654321

70512928861060111999307:15 AM07:00 AM

9601394264101191120146407:30 AM07:15 AM

11891655083211500155190207:45 AM07:30 AM

425814041976290261351200217308:00 AM07:45 AM

487213191635571311622225181308:15 AM08:00 AM

514912371294853371904251145408:30 AM08:15 AM

513011701485194371661170130708:45 AM08:30 AM

490911831484753371700202151509:00 AM08:45 AM

7th East

Southbound

East Leg27611534North Leg

Total Volume:LeftThruRightTotal Volume:

73808157194295

Right625

738Thru01360

Left113

I-80 WB Ramp

0Left

00Thru0

0Right

South Leg02136641West Leg

Total Volume:RightThruLeftTotal Volume:

370527779281360

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft0.98Monthly:

00002136641625011371981501.00Daily:

0277773815341.00Interval:

0%Trucks:0%Trucks:1%Trucks:1%Trucks:1.00Count:

0.92PHF:5049Peak Vol:Peak Hour:0.98Total:



20-Oct-05

07:30 AM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  08:30 AM07:30 AM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 RampsE-W Street:13th EastN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks

TotalsAll Moves16151413121110987654321

98960212133241931119387213211007:45 AM07:30 AM

100820160163451569306155102784408:00 AM07:45 AM

92030131153111491425682003151408:15 AM08:00 AM

384292520802030018111236104002774608:30 AM08:15 AM

2853008:45 AM08:30 AM

1845009:00 AM08:45 AM

925009:15 AM09:00 AM

0009:30 AM09:15 AM

13th East

Southbound

East Leg16881179North Leg

Total Volume:LeftThruRightTotal Volume:

120411168102867

Right420

537Thru2194

Left96

I-80 Ramps

13Left

6670Thru70

57Right

South Leg666125563West Leg

Total Volume:RightThruLeftTotal Volume:

330519841321164

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft0.98Monthly:

57013666125563420219610116811.00Daily:

70198453711791.00Interval:

4%Trucks:2%Trucks:1%Trucks:1%Trucks:1.00Count:

0.95PHF:3770Peak Vol:Peak Hour:0.98Total:



11-Oct-05

04:45 PM

Time Interval

W
e
s
tb

o
u

n
d

E
a
s
tb

o
u

n
d

to  05:45 PM04:45 PM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 EB RampE-W Street:State StreetN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThru (fr)RightTrucksLeftThruRt (fr)RightTrucksLeftThruRightTrucksLeft (fr)LeftThruRightTrucks

TotalsAll Moves16151413121110987654321

1093105262386025793920873320905:00 PM04:45 PM

12159928225602631182521223830705:15 PM05:00 PM

11081162518130280391501073050605:30 PM05:15 PM

449710811252714010234465031233600605:45 PM05:30 PM

44531049100192135026665832972900306:00 PM05:45 PM

3238006:15 PM06:00 PM

2130006:30 PM06:15 PM

1049006:45 PM06:30 PM

State Street

Southbound

East Leg14511789North Leg

Total Volume:LeftThruRightTotal Volume:

807431135303240

Right0

0Thru00

Left0

I-80 EB Ramp

437Left

807104Thru1310

769Right

South Leg27210140West Leg

Total Volume:RightThruLeftTotal Volume:

3408128621221310

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThru (fr)LeftRt (fr)RightThruLeftRightThruLeftRightThruLeft (fr)Left0.98Monthly:

76910443727272101400000135354311.00Daily:

13101286017891.00Interval:

1%Trucks:1%Trucks:0%Trucks:2%Trucks:1.00Count:

0.92PHF:4385Peak Vol:Peak Hour:0.98Total:



15-Nov-05

04:00 PM

Time Interval

W
e
s
tb

o
u

n
d

E
a
s
tb

o
u

n
d

to  05:45 PM04:45 PM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 WB RampE-W Street:State StreetN-S Street:

Date:

Begin Time:

min15Interval Length:

WB FrontageNBWBSB

HourlyTotalLeftThru RightTrucksLeftThruLeft (fr)RightTrucksLeftThru (fr)ThruRightTrucksRt (fr)LeftThruRightTrucks

TotalsAll Moves16151413121110987654321

729479212242949029214004:15 PM04:00 PM

9001113258431455236016204:30 PM04:15 PM

785182239050042132313904:45 PM04:30 PM

3273859078257049761235416805:00 PM04:45 PM

362910850116298037554037819705:15 PM05:00 PM

37501021071309130181240112705:30 PM05:15 PM

3946981282288039146140411905:45 PM05:30 PM

3905818147200134534337312306:00 PM05:45 PM

State Street

Southbound

East Leg14092176North Leg

Total Volume:LeftThruRightTotal Volume:

417015536183585

Right245

417Thru15984

Left157

I-80 WB Ramp

0Left

00Thru3

3Right

South Leg01164351West Leg

Total Volume:RightThruLeftTotal Volume:

322815151713987

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

Westbound Front.NorthboundWestboundSouthboundAdjustment Factors

RightThru (fr)LeftRt (fr)RightThruLeftRightThruLeftRightThruRt (fr)Left1.01Monthly:

300101164351245151576181553501.00Daily:

3151541721761.00Interval:

0%Trucks:0%Trucks:0%Trucks:0%Trucks:1.00Count:

0.94PHF:4111Peak Vol:Peak Hour:1.01Total:



11-Oct-05

04:00 PM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  05:45 PM04:45 PM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 EB RampE-W Street:7th EastN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks

TotalsAll Moves16151413121110987654321

11031490153311211033660004:15 PM04:00 PM

11381180163319241094050004:30 PM04:15 PM

11701521126353301064020004:45 PM04:30 PM

463512241402167357301114170005:00 PM04:45 PM

497114391670171410391475050005:15 PM05:00 PM

514213091331153321361475180005:30 PM05:15 PM

523412621340148321361574660005:45 PM05:30 PM

520811981280149311371554180006:00 PM05:45 PM

7th East

Southbound

East Leg19442419North Leg

Total Volume:LeftThruRightTotal Volume:

693551186804363

Right0

0Thru00

Left0

I-80 EB Ramp

563Left

6933Thru1193

627Right

South Leg13913810West Leg

Total Volume:RightThruLeftTotal Volume:

4015152024951193

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft0.98Monthly:

627356313913810000018685511.00Daily:

11931520024191.00Interval:

0%Trucks:0%Trucks:0%Trucks:0%Trucks:1.00Count:

0.91PHF:5132Peak Vol:Peak Hour:0.98Total:



11-Oct-05

04:00 PM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  05:30 PM04:30 PM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 WB RampE-W Street:7th EastN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks

TotalsAll Moves16151413121110987654321

405130354020004:15 PM04:00 PM

344122454812904:30 PM04:15 PM

413126206020704:45 PM04:30 PM

155038895384221305:00 PM04:45 PM

1553408135436017005:15 PM05:00 PM

16464371263510117505:30 PM05:15 PM

1573340100355015505:45 PM05:30 PM

1185006:00 PM05:45 PM

7th East

Southbound

East Leg258750North Leg

Total Volume:LeftThruRightTotal Volume:

865007501008

Right258

392Thru0750

Left134

I-80 WB Ramp

0Left

4730Thru0

0Right

South Leg47300West Leg

Total Volume:RightThruLeftTotal Volume:

607473134750

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft0.98Monthly:

000473002580134750001.00Daily:

04733927501.00Interval:

0%Trucks:0%Trucks:0%Trucks:0%Trucks:1.00Count:

0.94PHF:1615Peak Vol:Peak Hour:0.98Total:



03-Nov-05

04:00 PM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  06:00 PM05:00 PM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 EB On-RampE-W Street:13th EastN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks

TotalsAll Moves16151413121110987654321

567207019742314000004:15 PM04:00 PM

583212020523513104:30 PM04:15 PM

641258021743113504:45 PM04:30 PM

2378587206020543913705:00 PM04:45 PM

2476665262021644414305:15 PM05:00 PM

2529636219020107014605:30 PM05:15 PM

2565677226020946018205:45 PM05:30 PM

2597619220118207414206:00 PM05:45 PM

13th East

Southbound

East Leg937620North Leg

Total Volume:LeftThruRightTotal Volume:

873620001557

Right0

0Thru00

Left0

I-80 EB On-Ramp

937Left

8732Thru1756

817Right

South Leg25100West Leg

Total Volume:RightThruLeftTotal Volume:

10682518171756

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft1.01Monthly:

817293725100000006201.00Daily:

175625106201.00Interval:

0%Trucks:0%Trucks:0%Trucks:0%Trucks:1.00Count:

0.96PHF:2627Peak Vol:Peak Hour:1.01Total:



13-Oct-05

04:30 PM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  06:00 PM05:00 PM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 WB RampE-W Street:13th EastN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks

TotalsAll Moves16151413121110987654321

6831350532971324024502404:45 PM04:30 PM

6831137622971113519961505:00 PM04:45 PM

7829294433712468451151105:15 PM05:00 PM

29107621537593121165535125805:30 PM05:15 PM

305883123514136610655451301405:45 PM05:30 PM

3139764164162347984841971406:00 PM05:45 PM

2357006:15 PM06:00 PM

1595006:30 PM06:15 PM

13th East

Southbound

East Leg185547North Leg

Total Volume:LeftThruRightTotal Volume:

127900471902

Right458

843Thru163412

Left222

I-80 WB Ramp

62Left

4360Thru217

155Right

South Leg4361335202West Leg

Total Volume:RightThruLeftTotal Volume:

23501973377629

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft0.98Monthly:

155062436133520245816322247001.00Daily:

2171973843471.00Interval:

0%Trucks:0%Trucks:0%Trucks:0%Trucks:1.00Count:

0.94PHF:3080Peak Vol:Peak Hour:0.98Total:



13-Oct-05

04:30 PM

Time Interval

W
e

s
tb

o
u

n
d

E
a

s
tb

o
u

n
d

to  05:45 PM04:45 PM

TRAFFIC COUNT SUMMARY
Salt Lake CityCity:

I-80 WB On-RampE-W Street:13th EastN-S Street:

Date:

Begin Time:

min15Interval Length:

EBNBWBSB

HourlyTotalLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucksLeftThruRightTrucks

TotalsAll Moves16151413121110987654321

5350325210004:45 PM04:30 PM

5470332215005:00 PM04:45 PM

5980369229005:15 PM05:00 PM

22806000356244005:30 PM05:15 PM

23435980351247005:45 PM05:30 PM

23365400308232006:00 PM05:45 PM

1738006:15 PM06:00 PM

1138006:30 PM06:15 PM

13th East

Southbound

East Leg02297North Leg

Total Volume:LeftThruRightTotal Volume:

0013809172297

Right0

0Thru0917

Left0

I-80 WB On-Ramp

0Left

00Thru0

0Right

South Leg000West Leg

Total Volume:RightThruLeftTotal Volume:

138001380917

Northbound

ADJUSTED PEAK HOUR TRAFFIC VOLUMESOPTIONAL

EastboundNorthboundWestboundSouthboundAdjustment Factors

RightThruLeftRightThruLeftRightThruLeftRightThruLeft0.98Monthly:

000000000917138001.00Daily:

00022971.00Interval:

0%Trucks:0%Trucks:0%Trucks:0%Trucks:1.00Count:

0.98PHF:2297Peak Vol:Peak Hour:0.98Total:

































L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange AM
Site Code : AM
Start Date : 3/29/2006
Page No : 1

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

Groups Printed- All Vehicles
I-80

(Ramp 7)
From

Southeast

I-80
(Ramp 8)

From
Northeast

I-80 (Ramp 6, 5, 4)
From East

I-15
(Ramp 3)

From
North

I-15
(Ramp 1)

From
South

201
(Ramp 2)

From
West

Start Time NB I-15 NB I-15 NB I-15 WB 201 SB I-15 EB I-80 EB I-80 EB I-80 Int. Total
07:00 AM 52 66 406 302 257 327 334 351 2095
07:15 AM 74 87 481 389 299 430 338 343 2441
07:30 AM 85 92 420 476 406 454 422 399 2754
07:45 AM 146 115 460 451 405 483 415 396 2871

Total 357 360 1767 1618 1367 1694 1509 1489 10161

08:00 AM 116 95 517 369 363 528 391 366 2745
08:15 AM 115 91 432 372 324 498 344 388 2564
08:30 AM 99 83 458 348 348 443 319 321 2419
08:45 AM 103 90 445 347 387 461 308 363 2504

Total 433 359 1852 1436 1422 1930 1362 1438 10232

Grand Total 790 719 3619 3054 2789 3624 2871 2927 20393
Apprch % 100 100 38.2 32.3 29.5 100 100 100  

Total % 3.9 3.5 17.7 15 13.7 17.8 14.1 14.4

 I-15 (Ramp 3)  I-80 (Ramp 8) 
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange AM
Site Code : AM
Start Date : 3/29/2006
Page No : 2

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

I-80 (Ramp 7)
From

Southeast

I-80 (Ramp 8)
From

Northeast

I-80 (Ramp 6, 5, 4)
From East

I-15 (Ramp 3)
From North

I-15 (Ramp 1)
From South

201 (Ramp 2)
From West

Start Time NB I-15 App. Total NB I-15 App. Total NB I-15 WB 201 SB I-15 App. Total EB I-80 App. Total EB I-80 App. Total EB I-80 App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 85 85 92 92 420 476 406 1302 454 454 422 422 399 399 2754
07:45 AM 146 146 115 115 460 451 405 1316 483 483 415 415 396 396 2871
08:00 AM 116 116 95 95 517 369 363 1249 528 528 391 391 366 366 2745
08:15 AM 115 115 91 91 432 372 324 1128 498 498 344 344 388 388 2564

Total Volume 462 462 393 393 1829 1668 1498 4995 1963 1963 1572 1572 1549 1549 10934
% App. Total 100  100  36.6 33.4 30  100  100  100   

PHF .791 .791 .854 .854 .884 .876 .922 .949 .929 .929 .931 .931 .971 .971 .952
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Peak Hour Begins at 07:30 AM
 
All Vehicles
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange AM
Site Code : AM
Start Date : 3/29/2006
Page No : 3

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

Image 1



L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange MID
Site Code : MIDDAY
Start Date : 3/29/2006
Page No : 1

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

Groups Printed- All Vehicles
I-80

(Ramp 7)
From

Southeast

I-80
(Ramp 8)

From
Northeast

I-80 (Ramp 6, 5, 4)
From East

I-15
(Ramp 3)

From
North

I-15
(Ramp 1)

From
South

201
(Ramp 2)

From
West

Start Time NB I-15 NB I-15 NB I-15 WB 201 SB I-15 EB I-80 EB I-80 EB I-80 Int. Total
11:00 AM 45 79 260 173 245 398 246 252 1698
11:15 AM 50 70 300 198 201 397 276 222 1714
11:30 AM 47 80 286 186 254 361 264 227 1705
11:45 AM 40 79 296 209 282 407 306 243 1862

Total 182 308 1142 766 982 1563 1092 944 6979

12:00 PM 52 85 271 217 280 381 262 238 1786
12:15 PM 39 91 281 195 307 416 262 262 1853
12:30 PM 44 87 285 233 350 372 255 241 1867
12:45 PM 52 79 294 258 276 387 247 259 1852

Total 187 342 1131 903 1213 1556 1026 1000 7358

Grand Total 369 650 2273 1669 2195 3119 2118 1944 14337
Apprch % 100 100 37 27.2 35.8 100 100 100  

Total % 2.6 4.5 15.9 11.6 15.3 21.8 14.8 13.6
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3/29/2006 11:00 AM
3/29/2006 12:45 PM
 
All Vehicles
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange MID
Site Code : MIDDAY
Start Date : 3/29/2006
Page No : 2

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

I-80 (Ramp 7)
From

Southeast

I-80 (Ramp 8)
From

Northeast

I-80 (Ramp 6, 5, 4)
From East

I-15 (Ramp 3)
From North

I-15 (Ramp 1)
From South

201 (Ramp 2)
From West

Start Time NB I-15 App. Total NB I-15 App. Total NB I-15 WB 201 SB I-15 App. Total EB I-80 App. Total EB I-80 App. Total EB I-80 App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM

11:45 AM 40 40 79 79 296 209 282 787 407 407 306 306 243 243 1862
12:00 PM 52 52 85 85 271 217 280 768 381 381 262 262 238 238 1786
12:15 PM 39 39 91 91 281 195 307 783 416 416 262 262 262 262 1853
12:30 PM 44 44 87 87 285 233 350 868 372 372 255 255 241 241 1867

Total Volume 175 175 342 342 1133 854 1219 3206 1576 1576 1085 1085 984 984 7368
% App. Total 100  100  35.3 26.6 38  100  100  100   

PHF .841 .841 .940 .940 .957 .916 .871 .923 .947 .947 .886 .886 .939 .939 .987
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Peak Hour Begins at 11:45 AM
 
All Vehicles
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange MID
Site Code : MIDDAY
Start Date : 3/29/2006
Page No : 3

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

Image 1



L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange PM
Site Code : PM
Start Date : 3/29/2006
Page No : 1

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

Groups Printed- All Vehicles
I-80

(Ramp 7)
From

Southeast

I-80
(Ramp 8)

From
Northeast

I-80 (Ramp 6, 5, 4)
From East

I-15
(Ramp 3)

From
North

I-15
(Ramp 1)

From
South

201
(Ramp 2)

From
West

Start Time NB I-15 NB I-15 NB I-15 WB 201 SB I-15 EB I-80 EB I-80 EB I-80 Int. Total
04:00 PM 57 100 390 282 385 544 296 424 2478
04:15 PM 65 103 409 248 320 697 278 384 2504
04:30 PM 64 98 410 304 416 700 321 470 2783
04:45 PM 62 106 389 283 414 732 334 497 2817

Total 248 407 1598 1117 1535 2673 1229 1775 10582

05:00 PM 49 121 424 294 411 758 294 542 2893
05:15 PM 65 90 451 283 353 754 285 483 2764
05:30 PM 63 97 401 210 307 627 284 438 2427
05:45 PM 51 96 446 173 287 608 273 308 2242

Total 228 404 1722 960 1358 2747 1136 1771 10326

Grand Total 476 811 3320 2077 2893 5420 2365 3546 20908
Apprch % 100 100 40 25.1 34.9 100 100 100  

Total % 2.3 3.9 15.9 9.9 13.8 25.9 11.3 17
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange PM
Site Code : PM
Start Date : 3/29/2006
Page No : 2

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

I-80 (Ramp 7)
From

Southeast

I-80 (Ramp 8)
From

Northeast

I-80 (Ramp 6, 5, 4)
From East

I-15 (Ramp 3)
From North

I-15 (Ramp 1)
From South

201 (Ramp 2)
From West

Start Time NB I-15 App. Total NB I-15 App. Total NB I-15 WB 201 SB I-15 App. Total EB I-80 App. Total EB I-80 App. Total EB I-80 App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 64 64 98 98 410 304 416 1130 700 700 321 321 470 470 2783
04:45 PM 62 62 106 106 389 283 414 1086 732 732 334 334 497 497 2817
05:00 PM 49 49 121 121 424 294 411 1129 758 758 294 294 542 542 2893
05:15 PM 65 65 90 90 451 283 353 1087 754 754 285 285 483 483 2764

Total Volume 240 240 415 415 1674 1164 1594 4432 2944 2944 1234 1234 1992 1992 11257
% App. Total 100  100  37.8 26.3 36  100  100  100   

PHF .923 .923 .857 .857 .928 .957 .958 .981 .971 .971 .924 .924 .919 .919 .973
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L2 Data Collection
1770 W. State St.  #204

Boise, Idaho 83702
(208) 860-7554

AA

File Name : I-15 & I-80 Interchange PM
Site Code : PM
Start Date : 3/29/2006
Page No : 3

Project Manager: Vawdrey
Count: Volume / Direction
Location: I-15 / I-80 Interchange
Control: Free Movement

Image 1



Pneumatic Hose Count Data

Combined

Start Date: 11/16/2005

Start Time: 3:30:00 PM

Site Code: Trax I Plus

Station ID: 300 East at I-80

SB NB Total SB NB Total

Thursday, November 17, 2005 11:45 PM 6 5 11 3212 3213 6425

Friday, November 18, 2005 11:45 PM 8 11 19 3224 3309 6533

Saturday, November 19, 2005 11:45 PM 20 10 30 2447 2746 5193

Sunday, November 20, 2005 11:45 PM 1 11 12 2086 2213 4299

Monday, November 21, 2005 11:45 PM 6 7 13 3252 3021 6273

Tuesday, November 22, 2005 11:45 PM 16 7 23 3190 3187 6377

ADT 2947 2982 5929

24-hr Totals



Pneumatic Hose Count Data

Combined

Start Date: 11/16/2005

Start Time: 4:00:00 PM

Site Code: 000000000500

Station ID: 500 West at I-80

SB NB Total SB NB Total

Thursday, November 17, 2005 11:45 PM 8 8 16 2664 2570 5234

Friday, November 18, 2005 11:45 PM 13 9 22 3453 2118 5571

Saturday, November 19, 2005 11:45 PM 13 8 21 2906 1362 4268

Sunday, November 20, 2005 11:45 PM 6 2 8 2151 1160 3311

Monday, November 21, 2005 11:45 PM 10 2 12 3298 1797 5095

Tuesday, November 22, 2005 11:45 PM 5 2 7 3613 1793 5406

ADT 3049 1839 4887

24-hr Totals



Pneumatic Hose Count Data

Combined

Start Date: 11/16/2005

Start Time: 4:15:00 PM

Location 1: 600 East at I-80 Overpass

NB SB Total NB SB Total

Thursday, November 17, 2005 11:45 PM 2 1 3 926 511 1437

Friday, November 18, 2005 11:45 PM 5 3 8 914 608 1522

Saturday, November 19, 2005 11:45 PM 0 3 3 786 516 1302

Sunday, November 20, 2005 11:45 PM 0 0 0 645 419 1064

Monday, November 21, 2005 11:45 PM 0 1 1 916 516 1432

Tuesday, November 22, 2005 11:45 PM 5 2 7 1011 574 1585

ADT 877 528 1405

24-hr Totals



Route
Limits

Year AADT Forecast

1985 78,805       79559

1986 81,700       81298

1987 86,950       83038

1988 86,040       84777

1989 84,690       86516 9% Trucks

1990 81,895       88256

1991 85,505       89995

1992 91,405       91734

1993 93,910       93474

1994 98,620       95213

1995 101,525     96952

1996 101,265     98692 Projection based on 1985 to 2004 data

1997 100431

1998 102170

1999 103910

2000 105649

2001 107388

2002 108,500     109128

2003 110,665     110867

2004 110,630     112606

2005 114345

2006 116085

2007 117824

2008 119563

2009 121303

2010 123042

2011 124781

2012 126521

2013 128260

2014 129999

2015 131739

2016 133478

2017 135217

2018 136957

2019 138696

2020 140435

2021 142175

2022 143914

2023 145653

2024 147393

2025 149132

2026 150871

2027 152610

2028 154350

2029 156089

2030 157828

I-80

Between State Street and 700 East

growth rate

This future traffic projection is based on historical volumes.  It should be used for comparison purposes only.  The local Metropolitan 

Planning Organization will have a more analytical future traffic projection based on their Travel Demand Model.

Notes

1,739              1.6% vehicles/year
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2030 Improved Conditions Map - I-80 and State Street

I-80 and State Street Timing Plan: AM Peak

Volume Balance Between IntersectionsC:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\AM 2030 Conditions Improved.syn
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2030 Improved Conditions Map - I-80 and 700 East

I-80 and 700 East Timing Plan: AM Peak

VolumesC:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\700 East\AM 2030 Conditions Improved.sy7
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2030 Improved Map - I-80 and 1300 East

I-80 and 1300 East Timing Plan: AM Peak

VolumesC:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\AM 2030 Conditions Improved.sy7
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1-80 and State Street Map - 1-80 and State Street

2030 Improved Roadway Timing Plan: PM Peak

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\2030 Conditions Improved.sy7Levels of Service
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2030 Improved Map - I-80 and 700 East

I-80 and 700 East Timing Plan: PM Peak

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\700 East\2030 Conditions Improved.synVolumes
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I-80 and 1300 East Map - I-80 and 1300 East

2030 Improved Timing Plan: PM Peak

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\2030 Conditions Improved.synVolume Balance Between Intersections
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Average Max Recommended

Queue (ft) Queue (ft) Storage (ft)

State Street WB On-Ramp 206 528 300

State Street EB On-Ramp 65 303 150

700 East WB On-Ramp 147 870 350

700 East EB On-Ramp 101 381 200

1300 East WB On-Ramp 127 513 250

1300 East EB On-Ramp 190 1084 400

I-80 Ramp Metering Queue Analysis Summary

10/4/2006



I-80 AND STATE STREET 21: EB Ramp & State Street

2005 CONDITIONS Timing Plan: AM PEAK

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\AM 2005 Conditions.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 589 135 423 0 0 0 0 1019 143 149 480 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 0.86 1.00 0.91

Frt 1.00 0.97 0.85 0.98 1.00 1.00

Flt Protected 0.95 0.98 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1612 1504 6290 1770 5085

Flt Permitted 0.95 0.98 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1612 1504 6290 1770 5085

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 640 147 460 0 0 0 0 1108 155 162 522 0

RTOR Reduction (vph) 0 7 202 0 0 0 0 18 0 0 0 0

Lane Group Flow (vph) 429 425 184 0 0 0 0 1245 0 162 522 0

Turn Type Perm Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 4

Actuated Green, G (s) 38.6 38.6 38.6 47.7 16.2 69.4

Effective Green, g (s) 40.6 40.6 40.6 49.7 17.7 71.4

Actuated g/C Ratio 0.34 0.34 0.34 0.41 0.15 0.60

Clearance Time (s) 6.0 6.0 6.0 6.0 5.5 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 569 545 509 2605 261 3026

v/s Ratio Prot c0.20 c0.09 0.10

v/s Ratio Perm 0.26 0.26 0.12

v/c Ratio 0.75 0.78 0.36 0.48 0.62 0.17

Uniform Delay, d1 35.3 35.7 29.9 25.7 48.0 11.0

Progression Factor 1.00 1.00 1.00 1.00 0.81 1.59

Incremental Delay, d2 5.6 7.1 0.4 0.6 4.5 0.1

Delay (s) 40.9 42.8 30.4 26.3 43.3 17.6

Level of Service D D C C D B

Approach Delay (s) 38.3 0.0 26.3 23.7

Approach LOS D A C C

Intersection Summary

HCM Average Control Delay 30.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND STATE STREET 24: WB Ramp & State Street

2005 CONDITIONS Timing Plan: AM PEAK

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\AM 2005 Conditions.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 196 41 413 276 1332 0 0 433 289

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 1.00 0.91 0.86 1.00

Frt 1.00 0.89 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1498 1504 1770 5085 6408 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1498 1504 1770 5085 6408 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 213 45 449 300 1448 0 0 471 314

RTOR Reduction (vph) 0 0 0 0 37 37 0 0 0 0 0 170

Lane Group Flow (vph) 0 0 0 192 227 214 300 1448 0 0 471 144

Turn Type Perm Perm Prot Perm

Protected Phases 8 5 2 6

Permitted Phases 8 8 6

Actuated Green, G (s) 24.2 24.2 24.2 25.7 83.8 53.1 53.1

Effective Green, g (s) 26.2 26.2 26.2 26.7 85.8 55.1 55.1

Actuated g/C Ratio 0.22 0.22 0.22 0.22 0.72 0.46 0.46

Clearance Time (s) 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 367 327 328 394 3636 2942 727

v/s Ratio Prot c0.17 c0.28 0.07

v/s Ratio Perm 0.11 0.15 0.14 0.09

v/c Ratio 0.52 0.69 0.65 0.76 0.40 0.16 0.20

Uniform Delay, d1 41.4 43.2 42.8 43.7 6.8 18.9 19.3

Progression Factor 1.00 1.00 1.00 0.34 0.27 1.00 1.00

Incremental Delay, d2 1.3 6.3 4.6 7.6 0.3 0.1 0.6

Delay (s) 42.7 49.5 47.4 22.6 2.1 19.1 19.9

Level of Service D D D C A B B

Approach Delay (s) 0.0 46.9 5.6 19.4

Approach LOS A D A B

Intersection Summary

HCM Average Control Delay 18.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND STATE STREET 21: WB Ramp & State Street

2005 CONDITIONS Timing Plan: PM PEAK

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\2005 Conditions UDOT Timing.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 437 104 769 0 0 0 0 1014 272 431 1353 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 0.86 1.00 0.91

Frt 1.00 0.90 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1514 1504 6204 1770 5085

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1514 1504 6204 1770 5085

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 475 113 836 0 0 0 0 1102 296 468 1471 0

RTOR Reduction (vph) 0 23 23 0 0 0 0 40 0 0 0 0

Lane Group Flow (vph) 427 489 462 0 0 0 0 1358 0 468 1471 0

Turn Type Perm Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 4

Actuated Green, G (s) 40.0 40.0 40.0 29.0 33.5 68.0

Effective Green, g (s) 42.0 42.0 42.0 31.0 35.0 70.0

Actuated g/C Ratio 0.35 0.35 0.35 0.26 0.29 0.58

Clearance Time (s) 6.0 6.0 6.0 6.0 5.5 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 588 530 526 1603 516 2966

v/s Ratio Prot c0.22 c0.26 0.29

v/s Ratio Perm 0.25 0.32 0.31

v/c Ratio 0.73 0.92 0.88 0.85 0.91 0.50

Uniform Delay, d1 34.0 37.4 36.6 42.3 40.9 14.7

Progression Factor 1.00 1.00 1.00 1.00 0.57 0.59

Incremental Delay, d2 4.5 21.8 15.3 5.7 17.1 0.5

Delay (s) 38.4 59.3 51.9 48.0 40.3 9.2

Level of Service D E D D D A

Approach Delay (s) 50.5 0.0 48.0 16.7

Approach LOS D A D B

Intersection Summary

HCM Average Control Delay 36.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND STATE STREET 24: EB Ramp & State Street

2005 CONDITIONS Timing Plan: PM PEAK

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\2005 Conditions UDOT Timing.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 157 15 245 351 1100 0 0 1627 618

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 1.00 0.91 0.86 1.00

Frt 1.00 0.88 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.99 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1487 1504 1770 5085 6408 1583

Flt Permitted 0.95 0.99 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1487 1504 1770 5085 6408 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 171 16 266 382 1196 0 0 1768 672

RTOR Reduction (vph) 0 0 0 0 104 126 0 0 0 0 0 222

Lane Group Flow (vph) 0 0 0 154 49 20 382 1196 0 0 1768 450

Turn Type Perm Perm Prot Perm

Protected Phases 8 5 2 6

Permitted Phases 8 8 6

Actuated Green, G (s) 14.4 14.4 14.4 30.5 93.6 58.1 58.1

Effective Green, g (s) 16.4 16.4 16.4 31.5 95.6 60.1 60.1

Actuated g/C Ratio 0.14 0.14 0.14 0.26 0.80 0.50 0.50

Clearance Time (s) 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 230 203 206 465 4051 3209 793

v/s Ratio Prot c0.22 0.24 0.28

v/s Ratio Perm c0.09 0.03 0.01 c0.28

v/c Ratio 0.67 0.24 0.10 0.82 0.30 0.55 0.57

Uniform Delay, d1 49.2 46.3 45.3 41.6 3.2 20.6 20.9

Progression Factor 1.00 1.00 1.00 0.88 1.47 1.00 1.00

Incremental Delay, d2 7.2 0.6 0.2 5.9 0.1 0.7 2.9

Delay (s) 56.4 46.9 45.5 42.4 4.9 21.3 23.8

Level of Service E D D D A C C

Approach Delay (s) 0.0 49.7 13.9 22.0

Approach LOS A D B C

Intersection Summary

HCM Average Control Delay 22.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 13: WB Ramp & 700 East

2005 Conditions Timing Plan: AM Peak

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\700 East\AM 2005 Conditions.sy7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 113 0 625 641 2136 0 0 815 719

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 0.97 0.86 0.86

Frt 1.00 0.86 0.85 1.00 1.00 0.93

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1681 1447 1504 3433 6408 5957

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1681 1447 1504 3433 6408 5957

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 123 0 679 697 2322 0 0 886 782

RTOR Reduction (vph) 0 0 0 0 4 4 0 0 0 0 123 0

Lane Group Flow (vph) 0 0 0 111 341 342 697 2322 0 0 1545 0

Turn Type Perm Perm Prot

Protected Phases 8 5 2 6

Permitted Phases 8 8

Actuated Green, G (s) 33.1 33.1 33.1 31.0 76.9 41.9

Effective Green, g (s) 33.1 33.1 33.1 31.0 78.9 43.9

Actuated g/C Ratio 0.28 0.28 0.28 0.26 0.66 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 464 399 415 887 4213 2179

v/s Ratio Prot c0.20 0.36 c0.26

v/s Ratio Perm 0.07 0.24 0.23

v/c Ratio 0.24 0.86 0.83 0.79 0.55 1.10dr

Uniform Delay, d1 33.7 41.2 40.7 41.4 11.0 32.6

Progression Factor 1.00 1.00 1.00 0.64 0.25 1.00

Incremental Delay, d2 0.3 16.2 12.6 3.0 0.3 2.0

Delay (s) 34.0 57.4 53.3 29.5 3.1 34.6

Level of Service C E D C A C

Approach Delay (s) 0.0 52.4 9.2 34.6

Approach LOS A D A C

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

c    Critical Lane Group



I-80 and 700 East 16: EB Ramp & 700 East

2005 Conditions Timing Plan: AM Peak

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\700 East\AM 2005 Conditions.sy7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 451 0 393 0 0 0 0 2326 152 193 735 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 0.86 0.97 0.86

Frt 1.00 0.93 0.85 0.99 1.00 1.00

Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1540 1504 6349 3433 6408

Flt Permitted 0.95 0.97 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1540 1504 6349 3433 6408

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 490 0 427 0 0 0 0 2528 165 210 799 0

RTOR Reduction (vph) 0 25 167 0 0 0 0 7 0 0 0 0

Lane Group Flow (vph) 318 284 123 0 0 0 0 2686 0 210 799 0

Turn Type Perm Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 4

Actuated Green, G (s) 28.5 28.5 28.5 64.5 13.0 81.5

Effective Green, g (s) 28.5 28.5 28.5 66.5 13.0 83.5

Actuated g/C Ratio 0.24 0.24 0.24 0.55 0.11 0.70

Clearance Time (s) 4.0 4.0 4.0 6.0 4.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 399 366 357 3518 372 4459

v/s Ratio Prot c0.42 c0.06 0.12

v/s Ratio Perm c0.19 0.18 0.08

v/c Ratio 0.80 0.78 0.34 0.76 0.56 0.18

Uniform Delay, d1 43.0 42.8 38.0 20.7 50.8 6.3

Progression Factor 1.00 1.00 1.00 1.00 1.12 0.44

Incremental Delay, d2 10.6 9.9 0.6 1.6 4.5 0.1

Delay (s) 53.6 52.6 38.6 22.3 61.7 2.8

Level of Service D D D C E A

Approach Delay (s) 48.5 0.0 22.3 15.1

Approach LOS D A C B

Intersection Summary

HCM Average Control Delay 25.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND 700 EAST 13: WB Ramp & 700 East

UDOT Timings Timing Plan: 2005 PM

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\700 East\2005 Conditions UDOT Timing.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 134 0 258 473 1471 0 0 2285 750

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 0.97 0.86 0.86

Frt 1.00 0.87 0.85 1.00 1.00 0.96

Flt Protected 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1681 1459 1504 3433 6408 6170

Flt Permitted 0.95 0.99 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1681 1459 1504 3433 6408 6170

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 146 0 280 514 1599 0 0 2484 815

RTOR Reduction (vph) 0 0 0 0 38 38 0 0 0 0 36 0

Lane Group Flow (vph) 0 0 0 131 111 108 514 1599 0 0 3263 0

Turn Type Perm Perm Prot

Protected Phases 8 5 2 6

Permitted Phases 8 8

Actuated Green, G (s) 15.1 15.1 15.1 19.0 94.9 71.9

Effective Green, g (s) 15.1 15.1 15.1 19.0 96.9 73.9

Actuated g/C Ratio 0.13 0.13 0.13 0.16 0.81 0.62

Clearance Time (s) 4.0 4.0 4.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 212 184 189 544 5174 3800

v/s Ratio Prot c0.15 0.25 c0.53

v/s Ratio Perm c0.08 0.08 0.07

v/c Ratio 0.62 0.61 0.57 0.94 0.31 0.86

Uniform Delay, d1 49.7 49.6 49.4 50.0 3.0 18.8

Progression Factor 1.00 1.00 1.00 0.93 0.01 1.00

Incremental Delay, d2 5.3 5.5 4.2 14.7 0.1 2.8

Delay (s) 55.0 55.2 53.6 61.1 0.1 21.6

Level of Service D E D E A C

Approach Delay (s) 0.0 54.6 14.9 21.6

Approach LOS A D B C

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND 700 EAST 16: EB Ramp & 700 East

UDOT Timings Timing Plan: 2005 PM

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\700 East\2005 Conditions UDOT Timing.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 563 3 627 0 0 0 0 1381 139 551 1868 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 0.86 0.97 0.86

Frt 1.00 0.91 0.85 0.99 1.00 1.00

Flt Protected 0.95 0.98 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1511 1504 6320 3433 6408

Flt Permitted 0.95 0.98 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1511 1504 6320 3433 6408

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 612 3 682 0 0 0 0 1501 151 599 2030 0

RTOR Reduction (vph) 0 10 10 0 0 0 0 14 0 0 0 0

Lane Group Flow (vph) 447 424 406 0 0 0 0 1638 0 599 2030 0

Turn Type Perm Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 4

Actuated Green, G (s) 35.5 35.5 35.5 34.0 36.5 74.5

Effective Green, g (s) 35.5 35.5 35.5 36.0 36.5 76.5

Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.64

Clearance Time (s) 4.0 4.0 4.0 6.0 4.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 497 447 445 1896 1044 4085

v/s Ratio Prot c0.26 c0.17 0.32

v/s Ratio Perm 0.27 0.28 0.27

v/c Ratio 0.90 0.95 0.91 0.86 0.57 0.50

Uniform Delay, d1 40.5 41.4 40.8 39.7 35.2 11.5

Progression Factor 1.00 1.00 1.00 1.00 1.44 1.27

Incremental Delay, d2 18.8 29.6 22.9 5.5 1.2 0.2

Delay (s) 59.4 70.9 63.6 45.2 52.1 14.9

Level of Service E E E D D B

Approach Delay (s) 64.6 0.0 45.2 23.4

Approach LOS E A D C

Intersection Summary

HCM Average Control Delay 39.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND 1300 EAST 3: WB Off Ramp & 1300 East

2005 CONDITION Timing Plan: AM PEAK

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\AM 2005 Conditions.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 0 57 96 21 420 63 1255 0 0 1168 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1583 1770 5085 5085 1583

Flt Permitted 0.74 1.00 0.95 1.00 1.00 0.14 1.00 1.00 1.00

Satd. Flow (perm) 1383 1583 1770 1863 1583 253 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 14 0 62 104 23 457 68 1364 0 0 1270 11

RTOR Reduction (vph) 0 0 41 0 0 16 0 0 0 0 0 5

Lane Group Flow (vph) 14 0 21 104 23 441 68 1364 0 0 1270 6

Turn Type custom custom Perm Perm pm+pt Perm

Protected Phases 8 5 2 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 39.6 39.6 39.6 39.6 39.6 68.4 68.4 56.9 56.9

Effective Green, g (s) 41.6 41.6 41.6 41.6 41.6 69.4 70.4 58.9 58.9

Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.35 0.58 0.59 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 479 549 614 646 549 241 2983 2496 777

v/s Ratio Prot 0.01 0.02 c0.27 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.28 0.15 0.00

v/c Ratio 0.03 0.04 0.17 0.04 0.80 0.28 0.46 0.51 0.01

Uniform Delay, d1 25.9 26.0 27.2 25.9 35.5 13.4 14.0 20.7 15.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.25 0.24 1.00 1.00

Incremental Delay, d2 0.0 0.0 0.1 0.0 8.3 0.4 0.3 0.7 0.0

Delay (s) 25.9 26.0 27.3 26.0 43.8 3.8 3.6 21.5 15.6

Level of Service C C C C D A A C B

Approach Delay (s) 26.0 40.1 3.6 21.4

Approach LOS C D A C

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND 1300 EAST 8: EB Ramps & 1300 East

2005 CONDITION Timing Plan: AM PEAK

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\AM 2005 Conditions.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 450 0 376 0 0 0 0 1534 276 220 469 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.91

Frt 1.00 0.94 0.85 0.98 1.00 1.00

Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1544 1504 4969 1770 5085

Flt Permitted 0.95 0.97 1.00 1.00 0.06 1.00

Satd. Flow (perm) 1681 1544 1504 4969 117 5085

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 489 0 409 0 0 0 0 1667 300 239 510 0

RTOR Reduction (vph) 0 22 218 0 0 0 0 21 0 0 0 0

Lane Group Flow (vph) 313 281 64 0 0 0 0 1946 0 239 510 0

Turn Type Perm Perm pm+pt

Protected Phases 4 2 1 6

Permitted Phases 4 4 6

Actuated Green, G (s) 25.1 25.1 25.1 57.9 83.9 82.9

Effective Green, g (s) 27.1 27.1 27.1 59.9 84.9 84.9

Actuated g/C Ratio 0.23 0.23 0.23 0.50 0.71 0.71

Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 349 340 2480 372 3598

v/s Ratio Prot c0.39 c0.11 0.10

v/s Ratio Perm c0.19 0.18 0.04 0.34

v/c Ratio 0.82 0.80 0.19 0.78 0.64 0.14

Uniform Delay, d1 44.2 43.9 37.5 24.7 32.5 5.7

Progression Factor 1.00 1.00 1.00 1.00 0.53 0.35

Incremental Delay, d2 13.5 12.6 0.3 2.6 3.4 0.1

Delay (s) 57.6 56.5 37.8 27.3 20.7 2.1

Level of Service E E D C C A

Approach Delay (s) 51.0 0.0 27.3 8.0

Approach LOS D A C A

Intersection Summary

HCM Average Control Delay 29.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND 1300 EAST 3: WB Off Ramp & 1300 East

UDOT Timing Timing Plan: 2005 PM

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\2005 Conditions UDOT Timings_JTC.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 0 155 222 163 458 202 1335 0 0 1920 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1583 1770 5085 5085 1583

Flt Permitted 0.53 1.00 0.95 1.00 1.00 0.06 1.00 1.00 1.00

Satd. Flow (perm) 981 1583 1770 1863 1583 113 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 67 0 168 241 177 498 220 1451 0 0 2087 51

RTOR Reduction (vph) 0 0 125 0 0 46 0 0 0 0 0 16

Lane Group Flow (vph) 67 0 43 241 177 452 220 1451 0 0 2087 35

Turn Type custom custom Perm Perm pm+pt Perm

Protected Phases 8 5 2 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 29.0 29.0 29.0 29.0 29.0 79.0 79.0 60.7 60.7

Effective Green, g (s) 31.0 31.0 31.0 31.0 31.0 80.0 81.0 62.7 62.7

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.26 0.67 0.68 0.52 0.52

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 253 409 457 481 409 273 3432 2657 827

v/s Ratio Prot 0.10 c0.10 0.29 0.41

v/s Ratio Perm 0.07 0.03 0.14 c0.29 c0.44 0.02

v/c Ratio 0.26 0.11 0.53 0.37 1.11 0.81 0.42 0.79 0.04

Uniform Delay, d1 35.4 33.9 38.2 36.5 44.5 35.0 8.9 23.2 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.22 0.95 1.00 1.00

Incremental Delay, d2 0.6 0.1 1.1 0.5 76.1 1.6 0.0 2.4 0.1

Delay (s) 36.0 34.0 39.3 36.9 120.6 44.4 8.4 25.6 14.1

Level of Service D C D D F D A C B

Approach Delay (s) 34.6 83.0 13.2 25.3

Approach LOS C F B C

Intersection Summary

HCM Average Control Delay 32.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 AND 1300 EAST 8: EB Ramps & 1300 East

UDOT Timing Timing Plan: 2005 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 937 2 817 0 0 0 0 1036 251 620 760 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.91 0.95 0.91 1.00 0.91

Frt 1.00 0.93 0.85 0.97 1.00 1.00

Flt Protected 0.95 0.97 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1540 1504 4936 1770 5085

Flt Permitted 0.95 0.97 1.00 1.00 0.11 1.00

Satd. Flow (perm) 1681 1540 1504 4936 213 5085

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1018 2 888 0 0 0 0 1126 273 674 826 0

RTOR Reduction (vph) 0 24 111 0 0 0 0 34 0 0 0 0

Lane Group Flow (vph) 662 618 494 0 0 0 0 1365 0 674 826 0

Turn Type Perm Perm pm+pt

Protected Phases 4 2 1 6

Permitted Phases 4 4 6

Actuated Green, G (s) 40.0 40.0 40.0 29.0 69.0 68.0

Effective Green, g (s) 42.0 42.0 42.0 31.0 70.0 70.0

Actuated g/C Ratio 0.35 0.35 0.35 0.26 0.58 0.58

Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 588 539 526 1275 578 2966

v/s Ratio Prot 0.28 c0.34 0.16

v/s Ratio Perm 0.39 0.40 0.33 c0.34

v/c Ratio 1.13 1.15 0.94 1.07 1.17 0.28

Uniform Delay, d1 39.0 39.0 37.7 44.5 39.2 12.4

Progression Factor 1.00 1.00 1.00 1.00 0.64 0.81

Incremental Delay, d2 76.8 86.0 24.5 46.4 87.2 0.2

Delay (s) 115.8 125.0 62.3 90.9 112.2 10.3

Level of Service F F E F F B

Approach Delay (s) 101.9 0.0 90.9 56.1

Approach LOS F A F E

Intersection Summary

HCM Average Control Delay 84.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 126.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



I-80 and State Street 21: EB Ramp & State Street

2005 Improved Conditions Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 589 135 423 0 0 0 0 1019 143 149 480 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.97 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1716 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.97 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1716 1583 6408 1583 3433 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 640 147 460 0 0 0 0 1108 155 162 522 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 96 0 0 0

Lane Group Flow (vph) 390 397 460 0 0 0 0 1108 59 162 522 0

Turn Type Perm Free Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free 2

Actuated Green, G (s) 18.2 18.2 60.0 20.7 20.7 3.6 29.8

Effective Green, g (s) 20.2 20.2 60.0 22.7 22.7 5.1 31.8

Actuated g/C Ratio 0.34 0.34 1.00 0.38 0.38 0.08 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 5.5 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 566 578 1583 2424 599 292 1876

v/s Ratio Prot c0.17 c0.05 0.15

v/s Ratio Perm c0.23 0.23 0.29 0.04

v/c Ratio 0.69 0.69 0.29 0.46 0.10 0.55 0.28

Uniform Delay, d1 17.2 17.2 0.0 14.0 12.0 26.4 7.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.15 1.07

Incremental Delay, d2 3.5 3.4 0.5 0.6 0.3 2.3 0.4

Delay (s) 20.7 20.6 0.5 14.6 12.4 32.7 8.6

Level of Service C C A B B C A

Approach Delay (s) 13.2 0.0 14.4 14.3

Approach LOS B A B B

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 82.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



I-80 and State Street 24: WB Ramp & State Street

2005 Improved Conditions Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 196 41 413 276 1332 0 0 433 289

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.97 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1714 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.97 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1714 1583 3433 3539 6408 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 213 45 449 300 1448 0 0 471 314

RTOR Reduction (vph) 0 0 0 0 0 16 0 0 0 0 0 204

Lane Group Flow (vph) 0 0 0 128 130 433 300 1448 0 0 471 110

Turn Type Perm Perm Prot Perm

Protected Phases 8 5 2 6

Permitted Phases 8 8 6

Actuated Green, G (s) 18.0 18.0 18.0 6.0 30.0 19.0 19.0

Effective Green, g (s) 20.0 20.0 20.0 7.0 32.0 21.0 21.0

Actuated g/C Ratio 0.33 0.33 0.33 0.12 0.53 0.35 0.35

Clearance Time (s) 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 560 571 528 401 1887 2243 554

v/s Ratio Prot 0.09 c0.41 0.07

v/s Ratio Perm 0.08 0.08 c0.27 0.07

v/c Ratio 0.23 0.23 0.82 0.75 0.77 0.21 0.20

Uniform Delay, d1 14.4 14.4 18.3 25.6 11.1 13.7 13.6

Progression Factor 1.00 1.00 1.00 0.40 0.57 1.00 1.00

Incremental Delay, d2 0.2 0.2 9.9 6.9 2.7 0.2 0.8

Delay (s) 14.6 14.6 28.2 17.2 9.0 13.9 14.4

Level of Service B B C B A B B

Approach Delay (s) 0.0 23.3 10.4 14.1

Approach LOS A C B B

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 82.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



I-80 and State Street 21: EB Ramp & State Street

2005 Improved Conditions Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 437 104 769 0 0 0 0 1078 272 431 1353 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.97 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1716 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.97 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1716 1583 6408 1583 3433 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 475 113 836 0 0 0 0 1172 296 468 1471 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 197 0 0 0

Lane Group Flow (vph) 290 298 836 0 0 0 0 1172 99 468 1471 0

Turn Type Perm Free Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free 2

Actuated Green, G (s) 14.0 14.0 60.0 18.0 18.0 10.5 34.0

Effective Green, g (s) 16.0 16.0 60.0 20.0 20.0 12.0 36.0

Actuated g/C Ratio 0.27 0.27 1.00 0.33 0.33 0.20 0.60

Clearance Time (s) 6.0 6.0 6.0 6.0 5.5 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 448 458 1583 2136 528 687 2123

v/s Ratio Prot 0.18 0.14 c0.42

v/s Ratio Perm 0.17 0.17 c0.53 0.06

v/c Ratio 0.65 0.65 0.53 0.55 0.19 0.68 0.69

Uniform Delay, d1 19.5 19.5 0.0 16.3 14.2 22.2 8.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.57 0.40

Incremental Delay, d2 3.2 3.3 1.3 1.0 0.8 2.1 1.4

Delay (s) 22.7 22.8 1.3 17.3 15.0 14.7 4.7

Level of Service C C A B B B A

Approach Delay (s) 10.1 0.0 16.9 7.1

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 11.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 4.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



I-80 and State Street 24: WB Ramp & State Street

2005 Improved Conditions Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 157 15 245 351 1164 0 0 1627 618

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1699 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.96 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1699 1583 3433 3539 6408 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 171 16 266 382 1265 0 0 1768 672

RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 0 414

Lane Group Flow (vph) 0 0 0 92 95 224 382 1265 0 0 1768 258

Turn Type Perm Perm Prot Perm

Protected Phases 8 5 2 6

Permitted Phases 8 8 6

Actuated Green, G (s) 12.7 12.7 12.7 9.3 35.3 21.0 21.0

Effective Green, g (s) 14.7 14.7 14.7 10.3 37.3 23.0 23.0

Actuated g/C Ratio 0.24 0.24 0.24 0.17 0.62 0.38 0.38

Clearance Time (s) 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 412 416 388 589 2200 2456 607

v/s Ratio Prot 0.11 c0.36 c0.28

v/s Ratio Perm 0.05 0.06 c0.14 0.16

v/c Ratio 0.22 0.23 0.58 0.65 0.57 0.72 0.42

Uniform Delay, d1 18.1 18.1 19.9 23.2 6.7 15.8 13.6

Progression Factor 1.00 1.00 1.00 1.66 0.19 1.00 1.00

Incremental Delay, d2 0.3 0.3 2.1 2.1 0.9 1.9 2.2

Delay (s) 18.4 18.4 22.0 40.5 2.2 17.6 15.8

Level of Service B B C D A B B

Approach Delay (s) 0.0 20.5 11.1 17.1

Approach LOS A C B B

Intersection Summary

HCM Average Control Delay 15.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 13: WB Ramp & 700 East

2005 Improved Conditions Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 113 0 625 641 2136 0 0 815 719

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.91 0.91 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 3433 5085 5085 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 3433 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 123 0 679 697 2322 0 0 886 782

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 61 62 679 697 2322 0 0 886 782

Turn Type Perm Free Prot Free

Protected Phases 8 5 2 6

Permitted Phases 8 Free Free

Actuated Green, G (s) 8.6 8.6 120.0 43.0 101.4 54.4 120.0

Effective Green, g (s) 8.6 8.6 120.0 43.0 103.4 56.4 120.0

Actuated g/C Ratio 0.07 0.07 1.00 0.36 0.86 0.47 1.00

Clearance Time (s) 4.0 4.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 120 1583 1230 4382 2390 1583

v/s Ratio Prot c0.20 c0.46 0.17

v/s Ratio Perm 0.04 0.04 0.43 c0.49

v/c Ratio 0.51 0.52 0.43 0.57 0.53 0.37 0.49

Uniform Delay, d1 53.7 53.7 0.0 31.0 2.1 20.4 0.0

Progression Factor 1.00 1.00 1.00 0.75 0.53 1.00 1.00

Incremental Delay, d2 3.4 3.7 0.9 0.4 0.3 0.4 1.1

Delay (s) 57.0 57.4 0.9 23.6 1.4 20.9 1.1

Level of Service E E A C A C A

Approach Delay (s) 0.0 9.5 6.5 11.6

Approach LOS A A A B

Intersection Summary

HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 16: EB Ramp & 700 East

2005 Improved Conditions Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 451 0 393 0 0 0 0 2326 152 193 735 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 1.00 0.97 0.91

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 5085 1583 3433 5085

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 5085 1583 3433 5085

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 490 0 427 0 0 0 0 2528 165 210 799 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 245 245 427 0 0 0 0 2528 165 210 799 0

Turn Type Perm Free Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 21.7 21.7 120.0 73.3 120.0 11.0 88.3

Effective Green, g (s) 21.7 21.7 120.0 75.3 120.0 11.0 90.3

Actuated g/C Ratio 0.18 0.18 1.00 0.63 1.00 0.09 0.75

Clearance Time (s) 4.0 4.0 6.0 4.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 304 304 1583 3191 1583 315 3826

v/s Ratio Prot c0.50 c0.06 0.16

v/s Ratio Perm c0.15 0.15 0.27 0.10

v/c Ratio 0.81 0.81 0.27 0.79 0.10 0.67 0.21

Uniform Delay, d1 47.1 47.1 0.0 16.6 0.0 52.7 4.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.88 0.42

Incremental Delay, d2 14.4 14.4 0.4 2.1 0.1 5.0 0.1

Delay (s) 61.5 61.5 0.4 18.7 0.1 51.4 1.9

Level of Service E E A B A D A

Approach Delay (s) 33.1 0.0 17.5 12.2

Approach LOS C A B B

Intersection Summary

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 13: WB Ramp & 700 East

2005 Improved Conditions Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 134 0 258 473 1471 0 0 2285 750

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.91 0.91 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 3433 5085 5085 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 3433 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 146 0 280 514 1599 0 0 2484 815

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 73 73 280 514 1599 0 0 2484 815

Turn Type Perm Free Prot Free

Protected Phases 8 5 2 6

Permitted Phases 8 Free Free

Actuated Green, G (s) 10.5 10.5 120.0 25.0 99.5 70.5 120.0

Effective Green, g (s) 10.5 10.5 120.0 25.0 101.5 72.5 120.0

Actuated g/C Ratio 0.09 0.09 1.00 0.21 0.85 0.60 1.00

Clearance Time (s) 4.0 4.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 147 147 1583 715 4301 3072 1583

v/s Ratio Prot c0.15 0.31 c0.49

v/s Ratio Perm 0.04 0.04 0.18 c0.51

v/c Ratio 0.50 0.50 0.18 0.72 0.37 0.81 0.51

Uniform Delay, d1 52.2 52.2 0.0 44.2 2.1 18.4 0.0

Progression Factor 1.00 1.00 1.00 0.85 1.15 1.00 1.00

Incremental Delay, d2 2.6 2.6 0.2 2.7 0.2 2.4 1.2

Delay (s) 54.9 54.9 0.2 40.3 2.6 20.8 1.2

Level of Service D D A D A C A

Approach Delay (s) 0.0 19.0 11.8 15.9

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 14.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 71.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 16: EB Ramp & 700 East
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C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\700 East\2005 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 563 3 627 0 0 0 0 1381 139 551 1868 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 1.00 0.97 0.91

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1686 1583 5085 1583 3433 5085

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1686 1583 5085 1583 3433 5085

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 612 3 682 0 0 0 0 1501 151 599 2030 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 306 309 682 0 0 0 0 1501 151 599 2030 0

Turn Type Perm Free Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 27.1 27.1 120.0 53.3 120.0 25.6 82.9

Effective Green, g (s) 27.1 27.1 120.0 55.3 120.0 25.6 84.9

Actuated g/C Ratio 0.23 0.23 1.00 0.46 1.00 0.21 0.71

Clearance Time (s) 4.0 4.0 6.0 4.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 381 1583 2343 1583 732 3598

v/s Ratio Prot c0.30 c0.17 0.40

v/s Ratio Perm 0.18 0.18 0.43 0.10

v/c Ratio 0.81 0.81 0.43 0.64 0.10 0.82 0.56

Uniform Delay, d1 44.0 44.0 0.0 24.7 0.0 45.0 8.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.97 0.24

Incremental Delay, d2 11.7 12.3 0.9 1.4 0.1 4.4 0.4

Delay (s) 55.7 56.3 0.9 26.1 0.1 47.9 2.4

Level of Service E E A C A D A

Approach Delay (s) 27.0 0.0 23.7 12.8

Approach LOS C A C B

Intersection Summary

HCM Average Control Delay 19.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 1300 East 3: WB Off Ramp & 1300 East

2005 Improved Timing Plan: AM Peak

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\AM 2005 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 0 57 96 21 420 63 1255 0 0 1168 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1583 1770 5085 5085 1583

Flt Permitted 0.74 1.00 0.95 1.00 1.00 0.14 1.00 1.00 1.00

Satd. Flow (perm) 1383 1583 1770 1863 1583 267 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 14 0 62 104 23 457 68 1364 0 0 1270 11

RTOR Reduction (vph) 0 0 40 0 0 20 0 0 0 0 0 6

Lane Group Flow (vph) 14 0 22 104 23 437 68 1364 0 0 1270 5

Turn Type custom custom Perm Perm pm+pt Perm

Protected Phases 8 5 2 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 22.3 22.3 22.3 22.3 22.3 36.7 35.7 27.2 27.2

Effective Green, g (s) 24.3 24.3 24.3 24.3 24.3 37.7 37.7 29.2 29.2

Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.35 0.54 0.54 0.42 0.42

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 480 550 614 647 550 240 2739 2121 660

v/s Ratio Prot 0.01 0.02 c0.27 c0.25

v/s Ratio Perm 0.01 0.01 0.06 c0.28 0.13 0.00

v/c Ratio 0.03 0.04 0.17 0.04 0.80 0.28 0.50 0.60 0.01

Uniform Delay, d1 15.1 15.1 15.8 15.1 20.6 15.7 10.2 15.8 11.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.31 0.32 1.00 1.00

Incremental Delay, d2 0.0 0.0 0.1 0.0 7.8 0.5 0.5 1.3 0.0

Delay (s) 15.1 15.2 16.0 15.1 28.4 5.3 3.7 17.1 11.9

Level of Service B B B B C A A B B

Approach Delay (s) 15.1 25.7 3.8 17.1

Approach LOS B C A B

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 1300 East 8: EB Ramps & 1300 East

2005 Improved Timing Plan: AM Peak

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\AM 2005 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 450 0 376 0 0 0 0 1534 276 220 469 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 5085 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 5085 1583 3433 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 489 0 409 0 0 0 0 1667 300 239 510 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 158 0 0 0

Lane Group Flow (vph) 244 245 409 0 0 0 0 1667 142 239 510 0

Turn Type Perm Free Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free 2

Actuated Green, G (s) 13.9 13.9 70.0 31.1 31.1 8.0 44.1

Effective Green, g (s) 15.9 15.9 70.0 33.1 33.1 9.0 46.1

Actuated g/C Ratio 0.23 0.23 1.00 0.47 0.47 0.13 0.66

Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 382 382 1583 2404 749 441 2331

v/s Ratio Prot c0.33 c0.07 0.14

v/s Ratio Perm 0.15 0.15 0.26 0.09

v/c Ratio 0.64 0.64 0.26 0.69 0.19 0.54 0.22

Uniform Delay, d1 24.5 24.5 0.0 14.5 10.7 28.6 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.52 0.17

Incremental Delay, d2 3.5 3.7 0.4 1.7 0.6 1.2 0.2

Delay (s) 27.9 28.1 0.4 16.1 11.2 16.0 1.0

Level of Service C C A B B B A

Approach Delay (s) 15.4 0.0 15.4 5.8

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 58.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 1300 East 3: WB Off Ramp & 1300 East

2005 Improved Timing Plan: PM Peak

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\2005 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 0 155 222 163 458 202 1335 0 0 1920 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1583 1770 5085 5085 1583

Flt Permitted 0.59 1.00 0.95 1.00 1.00 0.11 1.00 1.00 1.00

Satd. Flow (perm) 1106 1583 1770 1863 1583 196 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 67 0 168 241 177 498 220 1451 0 0 2087 51

RTOR Reduction (vph) 0 0 116 0 0 27 0 0 0 0 0 24

Lane Group Flow (vph) 67 0 53 241 177 471 220 1451 0 0 2087 27

Turn Type custom custom Perm Perm pm+pt Perm

Protected Phases 8 5 2 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 23.0 23.0 23.0 23.0 23.0 45.0 45.0 33.0 33.0

Effective Green, g (s) 25.0 25.0 25.0 25.0 25.0 46.0 47.0 35.0 35.0

Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.31 0.57 0.59 0.44 0.44

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 346 495 553 582 495 270 2987 2225 693

v/s Ratio Prot 0.10 c0.08 0.29 c0.41

v/s Ratio Perm 0.06 0.03 0.14 c0.30 0.39 0.02

v/c Ratio 0.19 0.11 0.44 0.30 0.95 0.81 0.49 0.94 0.04

Uniform Delay, d1 20.1 19.6 21.9 20.9 26.9 18.3 9.5 21.5 12.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.38 0.12 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.6 0.3 28.5 9.4 0.3 9.2 0.1

Delay (s) 20.4 19.6 22.4 21.2 55.5 34.7 1.4 30.7 13.0

Level of Service C B C C E C A C B

Approach Delay (s) 19.9 40.1 5.8 30.2

Approach LOS B D A C

Intersection Summary

HCM Average Control Delay 23.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 1300 East 8: EB Ramps & 1300 East

2005 Improved Timing Plan: PM Peak

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\1300 East\2005 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 937 2 817 0 0 0 0 1036 251 620 760 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1686 1583 5085 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1686 1583 5085 1583 3433 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1018 2 888 0 0 0 0 1126 273 674 826 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 201 0 0 0

Lane Group Flow (vph) 509 511 888 0 0 0 0 1126 72 674 826 0

Turn Type Perm Free Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free 2

Actuated Green, G (s) 26.0 26.0 80.0 19.0 19.0 18.0 42.0

Effective Green, g (s) 28.0 28.0 80.0 21.0 21.0 19.0 44.0

Actuated g/C Ratio 0.35 0.35 1.00 0.26 0.26 0.24 0.55

Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 588 590 1583 1335 416 815 1946

v/s Ratio Prot c0.22 c0.20 0.23

v/s Ratio Perm 0.30 0.30 0.56 0.05

v/c Ratio 0.87 0.87 0.56 0.84 0.17 0.83 0.42

Uniform Delay, d1 24.2 24.3 0.0 27.9 22.8 28.9 10.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.50 0.32

Incremental Delay, d2 12.7 12.7 1.4 6.6 0.9 3.6 0.3

Delay (s) 36.9 36.9 1.4 34.6 23.7 18.0 3.8

Level of Service D D A C C B A

Approach Delay (s) 20.4 0.0 32.5 10.2

Approach LOS C A C B

Intersection Summary

HCM Average Control Delay 20.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 103.9% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



I-80 and State Street 21: EB Ramp & State Street

2030 Improved Conditions Timing Plan: AM Peak

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\AM 2030 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 680 190 480 0 0 0 0 1190 200 220 590 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.97 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1721 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.97 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1721 1583 6408 1583 3433 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 739 207 522 0 0 0 0 1293 217 239 641 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 124 0 0 0

Lane Group Flow (vph) 466 480 522 0 0 0 0 1293 93 239 641 0

Turn Type Perm Free Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free 2

Actuated Green, G (s) 39.9 39.9 120.0 49.4 49.4 13.2 68.1

Effective Green, g (s) 41.9 41.9 120.0 51.4 51.4 14.7 70.1

Actuated g/C Ratio 0.35 0.35 1.00 0.43 0.43 0.12 0.58

Clearance Time (s) 6.0 6.0 6.0 6.0 5.5 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 587 601 1583 2745 678 421 2067

v/s Ratio Prot c0.20 c0.07 0.18

v/s Ratio Perm 0.28 0.28 0.33 0.06

v/c Ratio 0.79 0.80 0.33 0.47 0.14 0.57 0.31

Uniform Delay, d1 35.2 35.2 0.0 24.6 20.8 49.7 12.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.84 1.82

Incremental Delay, d2 7.3 7.3 0.6 0.6 0.4 1.7 0.4

Delay (s) 42.5 42.6 0.6 25.1 21.3 43.3 23.5

Level of Service D D A C C D C

Approach Delay (s) 27.6 0.0 24.6 28.9

Approach LOS C A C C

Intersection Summary

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 102.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



I-80 and State Street 24: WB Ramp & State Street

2030 Improved Conditions Timing Plan: AM Peak

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\AM 2030 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 300 60 560 350 1520 0 0 510 350

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.97 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1712 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.97 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1712 1583 3433 3539 6408 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 326 65 609 380 1652 0 0 554 380

RTOR Reduction (vph) 0 0 0 0 0 9 0 0 0 0 0 243

Lane Group Flow (vph) 0 0 0 192 199 600 380 1652 0 0 554 137

Turn Type Perm Perm Prot Perm

Protected Phases 8 5 2 6

Permitted Phases 8 8 6

Actuated Green, G (s) 46.1 46.1 46.1 15.6 61.9 41.3 41.3

Effective Green, g (s) 48.1 48.1 48.1 16.6 63.9 43.3 43.3

Actuated g/C Ratio 0.40 0.40 0.40 0.14 0.53 0.36 0.36

Clearance Time (s) 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 674 686 635 475 1885 2312 571

v/s Ratio Prot 0.11 c0.47 0.09

v/s Ratio Perm 0.11 0.12 c0.38 0.09

v/c Ratio 0.28 0.29 0.94 0.80 0.88 0.24 0.24

Uniform Delay, d1 24.3 24.4 34.7 50.1 24.6 26.8 26.8

Progression Factor 1.00 1.00 1.00 0.50 0.75 1.00 1.00

Incremental Delay, d2 0.2 0.2 22.9 8.4 5.2 0.2 1.0

Delay (s) 24.6 24.6 57.5 33.6 23.7 27.1 27.8

Level of Service C C E C C C C

Approach Delay (s) 0.0 44.6 25.5 27.4

Approach LOS A D C C

Intersection Summary

HCM Average Control Delay 30.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 102.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



1-80 and State Street 21: EB Ramp & State Street

2030 Improved Roadway Timing Plan: PM Peak

Page 1 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\2030 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 510 140 890 0 0 0 0 1240 370 560 1560 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.86 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.97 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1720 1583 6408 1583 3433 3539

Flt Permitted 0.95 0.97 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1720 1583 6408 1583 3433 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 554 152 967 0 0 0 0 1348 402 609 1696 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 221 0 0 0

Lane Group Flow (vph) 349 357 967 0 0 0 0 1348 181 609 1696 0

Turn Type Perm Free Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free 2

Actuated Green, G (s) 30.0 30.0 120.0 44.0 44.0 28.5 78.0

Effective Green, g (s) 32.0 32.0 120.0 46.0 46.0 30.0 80.0

Actuated g/C Ratio 0.27 0.27 1.00 0.38 0.38 0.25 0.67

Clearance Time (s) 6.0 6.0 6.0 6.0 5.5 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 448 459 1583 2456 607 858 2359

v/s Ratio Prot 0.21 0.18 c0.48

v/s Ratio Perm c0.21 0.21 0.61 0.11

v/c Ratio 0.78 0.78 0.61 0.55 0.30 0.71 0.72

Uniform Delay, d1 40.7 40.7 0.0 28.9 25.8 41.0 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.60 0.75

Incremental Delay, d2 8.3 8.1 1.8 0.9 1.3 2.1 1.5

Delay (s) 49.1 48.8 1.8 29.8 27.0 26.6 11.2

Level of Service D D A C C C B

Approach Delay (s) 21.7 0.0 29.1 15.2

Approach LOS C A C B

Intersection Summary

HCM Average Control Delay 21.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 111.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



1-80 and State Street 24: WB Ramp & State Street

2030 Improved Roadway Timing Plan: PM Peak

Page 2 HCM Signalized Intersection Capacity Analysis

C:\Documents and Settings\jaysonc\My Documents\!Current Projects\I-80\Synchro\State Street\2030 Conditions Improved.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 240 20 330 440 1310 0 0 1880 750

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.95 0.86 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.96 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1698 1583 3433 3539 6408 1583

Flt Permitted 0.95 0.96 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1698 1583 3433 3539 6408 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 261 22 359 478 1424 0 0 2043 815

RTOR Reduction (vph) 0 0 0 0 0 46 0 0 0 0 0 313

Lane Group Flow (vph) 0 0 0 141 142 314 478 1424 0 0 2043 502

Turn Type Perm Perm Prot Perm

Protected Phases 8 5 2 6

Permitted Phases 8 8 6

Actuated Green, G (s) 27.0 27.0 27.0 19.6 81.0 56.4 56.4

Effective Green, g (s) 29.0 29.0 29.0 20.6 83.0 58.4 58.4

Actuated g/C Ratio 0.24 0.24 0.24 0.17 0.69 0.49 0.49

Clearance Time (s) 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 406 410 383 589 2448 3119 770

v/s Ratio Prot c0.14 0.40 c0.32

v/s Ratio Perm 0.08 0.08 c0.20 0.32

v/c Ratio 0.35 0.35 0.82 0.81 0.58 0.66 0.65

Uniform Delay, d1 37.7 37.7 43.0 47.8 9.5 23.2 23.2

Progression Factor 1.00 1.00 1.00 1.17 1.37 1.00 1.00

Incremental Delay, d2 0.5 0.5 12.8 7.1 0.8 1.1 4.3

Delay (s) 38.2 38.2 55.8 63.1 13.9 24.3 27.4

Level of Service D D E E B C C

Approach Delay (s) 0.0 48.0 26.3 25.2

Approach LOS A D C C

Intersection Summary

HCM Average Control Delay 28.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 111.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 13: WB Ramp & 700 East

2030 Improved Conditions Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 160 0 800 870 2390 0 0 930 860

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.91 0.91 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 3433 5085 5085 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 3433 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 174 0 870 946 2598 0 0 1011 935

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 87 87 870 946 2598 0 0 1011 935

Turn Type Perm Free Prot Free

Protected Phases 8 5 2 6

Permitted Phases 8 Free Free

Actuated Green, G (s) 11.6 11.6 120.0 43.0 98.4 51.4 120.0

Effective Green, g (s) 11.6 11.6 120.0 43.0 100.4 53.4 120.0

Actuated g/C Ratio 0.10 0.10 1.00 0.36 0.84 0.44 1.00

Clearance Time (s) 4.0 4.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 162 162 1583 1230 4254 2263 1583

v/s Ratio Prot c0.28 0.51 0.20

v/s Ratio Perm 0.05 0.05 0.55 c0.59

v/c Ratio 0.54 0.54 0.55 0.77 0.61 0.45 0.59

Uniform Delay, d1 51.6 51.6 0.0 34.1 3.3 23.1 0.0

Progression Factor 1.00 1.00 1.00 0.69 0.50 1.00 1.00

Incremental Delay, d2 3.4 3.4 1.4 1.0 0.2 0.6 1.6

Delay (s) 55.0 55.0 1.4 24.6 1.9 23.7 1.6

Level of Service E E A C A C A

Approach Delay (s) 0.0 10.3 7.9 13.1

Approach LOS A B A B

Intersection Summary

HCM Average Control Delay 9.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 16: EB Ramp & 700 East

2030 Improved Conditions Timing Plan: AM Peak

Page 2 HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 570 0 550 0 0 0 0 2690 200 240 850 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 1.00 0.97 0.91

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 5085 1583 3433 5085

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 5085 1583 3433 5085

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 620 0 598 0 0 0 0 2924 217 261 924 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 310 310 598 0 0 0 0 2924 217 261 924 0

Turn Type Perm Free Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 24.6 24.6 120.0 70.2 120.0 11.2 85.4

Effective Green, g (s) 24.6 24.6 120.0 72.2 120.0 11.2 87.4

Actuated g/C Ratio 0.20 0.20 1.00 0.60 1.00 0.09 0.73

Clearance Time (s) 4.0 4.0 6.0 4.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 345 345 1583 3059 1583 320 3704

v/s Ratio Prot c0.57 c0.08 0.18

v/s Ratio Perm c0.18 0.18 0.38 0.14

v/c Ratio 0.90 0.90 0.38 0.96 0.14 0.82 0.25

Uniform Delay, d1 46.5 46.5 0.0 22.4 0.0 53.4 5.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.45

Incremental Delay, d2 24.7 24.7 0.7 8.8 0.2 13.8 0.1

Delay (s) 71.2 71.2 0.7 31.2 0.2 64.3 2.6

Level of Service E E A C A E A

Approach Delay (s) 36.6 0.0 29.1 16.2

Approach LOS D A C B

Intersection Summary

HCM Average Control Delay 28.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 13: WB Ramp & 700 East

2030 Improved Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 0 0 190 0 320 640 1680 0 0 2610 920

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.97 0.91 0.81 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1681 1681 1583 3433 5085 7544 1583

Flt Permitted 0.95 0.95 1.00 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1681 1681 1583 3433 5085 7544 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 0 0 207 0 348 696 1826 0 0 2837 1000

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 0 0 103 104 348 696 1826 0 0 2837 1000

Turn Type Perm Free Prot Free

Protected Phases 8 5 2 6

Permitted Phases 8 Free Free

Actuated Green, G (s) 12.7 12.7 120.0 34.0 97.3 59.3 120.0

Effective Green, g (s) 12.7 12.7 120.0 34.0 99.3 61.3 120.0

Actuated g/C Ratio 0.11 0.11 1.00 0.28 0.83 0.51 1.00

Clearance Time (s) 4.0 4.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 178 178 1583 973 4208 3854 1583

v/s Ratio Prot c0.20 0.36 c0.38

v/s Ratio Perm 0.06 0.06 0.22 c0.63

v/c Ratio 0.58 0.58 0.22 0.72 0.43 0.74 0.63

Uniform Delay, d1 51.1 51.1 0.0 38.6 2.8 23.0 0.0

Progression Factor 1.00 1.00 1.00 0.76 1.23 1.00 1.00

Incremental Delay, d2 4.5 4.8 0.3 1.9 0.2 1.3 1.9

Delay (s) 55.6 56.0 0.3 31.2 3.7 24.3 1.9

Level of Service E E A C A C A

Approach Delay (s) 0.0 21.0 11.3 18.5

Approach LOS A C B B

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 700 East 16: EB Ramp & 700 East

2030 Improved Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 710 5 860 0 0 0 0 1610 190 680 2120 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.81 1.00 0.97 0.91

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1686 1583 7544 1583 3433 5085

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1686 1583 7544 1583 3433 5085

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 772 5 935 0 0 0 0 1750 207 739 2304 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 386 391 935 0 0 0 0 1750 207 739 2304 0

Turn Type Perm Free Free Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free Free

Actuated Green, G (s) 33.2 33.2 120.0 42.1 120.0 30.7 76.8

Effective Green, g (s) 33.2 33.2 120.0 44.1 120.0 30.7 78.8

Actuated g/C Ratio 0.28 0.28 1.00 0.37 1.00 0.26 0.66

Clearance Time (s) 4.0 4.0 6.0 4.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 465 466 1583 2772 1583 878 3339

v/s Ratio Prot 0.23 c0.22 c0.45

v/s Ratio Perm 0.23 0.23 0.59 0.13

v/c Ratio 0.83 0.84 0.59 0.63 0.13 0.84 0.69

Uniform Delay, d1 40.8 40.9 0.0 31.3 0.0 42.3 12.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.87 0.19

Incremental Delay, d2 11.9 12.5 1.6 1.1 0.2 5.2 0.8

Delay (s) 52.7 53.4 1.6 32.4 0.2 42.1 3.2

Level of Service D D A C A D A

Approach Delay (s) 25.0 0.0 29.0 12.7

Approach LOS C A C B

Intersection Summary

HCM Average Control Delay 20.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 1300 East 3: WB Off Ramp & 1300 East
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 70 120 30 510 80 1330 0 0 1420 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1583 1770 5085 5085 1583

Flt Permitted 0.74 1.00 0.95 1.00 1.00 0.10 1.00 1.00 1.00

Satd. Flow (perm) 1370 1583 1770 1863 1583 180 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 0 76 130 33 554 87 1446 0 0 1543 22

RTOR Reduction (vph) 0 0 48 0 0 26 0 0 0 0 0 13

Lane Group Flow (vph) 22 0 28 130 33 528 87 1446 0 0 1543 9

Turn Type custom custom Perm Perm pm+pt Perm

Protected Phases 8 5 2 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 30.6 30.6 30.6 30.6 30.6 47.4 47.4 36.3 36.3

Effective Green, g (s) 32.6 32.6 32.6 32.6 32.6 48.4 49.4 38.3 38.3

Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.36 0.54 0.55 0.43 0.43

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 496 573 641 675 573 222 2791 2164 674

v/s Ratio Prot 0.02 0.03 c0.28 c0.30

v/s Ratio Perm 0.02 0.02 0.07 c0.33 0.18 0.01

v/c Ratio 0.04 0.05 0.20 0.05 0.92 0.39 0.52 0.71 0.01

Uniform Delay, d1 18.6 18.6 19.8 18.6 27.5 14.0 12.8 21.3 14.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.48 0.21 1.00 1.00

Incremental Delay, d2 0.0 0.0 0.2 0.0 20.5 0.7 0.4 2.0 0.0

Delay (s) 18.6 18.7 19.9 18.7 48.0 21.4 3.1 23.4 15.0

Level of Service B B B B D C A C B

Approach Delay (s) 18.7 41.5 4.1 23.2

Approach LOS B D A C

Intersection Summary

HCM Average Control Delay 19.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 1300 East 8: EB Ramps & 1300 East

2030 Improved Timing Plan: AM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 530 0 380 0 0 0 0 1700 280 290 550 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1681 1583 5085 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1681 1583 5085 1583 3433 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 576 0 413 0 0 0 0 1848 304 315 598 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 183 0 0 0

Lane Group Flow (vph) 288 288 413 0 0 0 0 1848 121 315 598 0

Turn Type Perm Free Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free 2

Actuated Green, G (s) 21.3 21.3 90.0 33.7 33.7 18.0 56.7

Effective Green, g (s) 23.3 23.3 90.0 35.7 35.7 19.0 58.7

Actuated g/C Ratio 0.26 0.26 1.00 0.40 0.40 0.21 0.65

Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 435 435 1583 2017 628 725 2308

v/s Ratio Prot c0.36 c0.09 0.17

v/s Ratio Perm c0.17 0.17 0.26 0.08

v/c Ratio 0.66 0.66 0.26 0.92 0.19 0.43 0.26

Uniform Delay, d1 29.8 29.8 0.0 25.7 17.7 30.8 6.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.53 0.30

Incremental Delay, d2 3.8 3.8 0.4 8.0 0.7 0.3 0.2

Delay (s) 33.6 33.6 0.4 33.8 18.4 16.7 2.2

Level of Service C C A C B B A

Approach Delay (s) 19.7 0.0 31.6 7.2

Approach LOS B A C A

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 1300 East 3: WB Off Ramp & 1300 East

2030 Improved Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 0 170 250 190 590 200 1470 0 0 2240 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.91 1.00

Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1583 1770 5085 5085 1583

Flt Permitted 0.54 1.00 0.95 1.00 1.00 0.07 1.00 1.00 1.00

Satd. Flow (perm) 1014 1583 1770 1863 1583 131 5085 5085 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 87 0 185 272 207 641 217 1598 0 0 2435 65

RTOR Reduction (vph) 0 0 102 0 0 15 0 0 0 0 0 18

Lane Group Flow (vph) 87 0 83 272 207 626 217 1598 0 0 2435 47

Turn Type custom custom Perm Perm pm+pt Perm

Protected Phases 8 5 2 6

Permitted Phases 4 4 8 8 2 6

Actuated Green, G (s) 42.0 42.0 42.0 42.0 42.0 66.0 66.0 52.0 52.0

Effective Green, g (s) 44.0 44.0 44.0 44.0 44.0 67.0 68.0 54.0 54.0

Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.37 0.56 0.57 0.45 0.45

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 372 580 649 683 580 210 2882 2288 712

v/s Ratio Prot 0.11 c0.09 0.31 c0.48

v/s Ratio Perm 0.09 0.05 0.15 c0.40 0.49 0.03

v/c Ratio 0.23 0.14 0.42 0.30 1.08 1.03 0.55 1.06 0.07

Uniform Delay, d1 26.3 25.4 28.4 27.1 38.0 57.2 16.4 33.0 18.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.27 0.14 1.00 1.00

Incremental Delay, d2 0.3 0.1 0.4 0.3 60.5 49.3 0.3 38.7 0.2

Delay (s) 26.6 25.5 28.9 27.3 98.5 121.9 2.6 71.7 18.9

Level of Service C C C C F F A E B

Approach Delay (s) 25.9 68.4 16.9 70.3

Approach LOS C E B E

Intersection Summary

HCM Average Control Delay 50.8 HCM Level of Service D

HCM Volume to Capacity ratio 1.07

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 82.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



I-80 and 1300 East 8: EB Ramps & 1300 East

2030 Improved Timing Plan: PM Peak
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1070 5 870 0 0 0 0 1140 280 720 820 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 0.91 1.00 0.97 0.95

Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1681 1686 1583 5085 1583 3433 3539

Flt Permitted 0.95 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1681 1686 1583 5085 1583 3433 3539

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1163 5 946 0 0 0 0 1239 304 783 891 0

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 220 0 0 0

Lane Group Flow (vph) 581 587 946 0 0 0 0 1239 84 783 891 0

Turn Type Perm Free Perm Prot

Protected Phases 4 2 1 6

Permitted Phases 4 Free 2

Actuated Green, G (s) 42.9 42.9 120.0 31.1 31.1 29.0 65.1

Effective Green, g (s) 44.9 44.9 120.0 33.1 33.1 30.0 67.1

Actuated g/C Ratio 0.37 0.37 1.00 0.28 0.28 0.25 0.56

Clearance Time (s) 6.0 6.0 6.0 6.0 5.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 629 631 1583 1403 437 858 1979

v/s Ratio Prot c0.24 c0.23 0.25

v/s Ratio Perm 0.35 0.35 0.60 0.05

v/c Ratio 0.92 0.93 0.60 0.88 0.19 0.91 0.45

Uniform Delay, d1 35.9 36.0 0.0 41.6 33.2 43.7 15.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.58 0.23

Incremental Delay, d2 19.3 20.5 1.7 8.4 1.0 5.3 0.2

Delay (s) 55.2 56.5 1.7 50.0 34.2 30.7 3.8

Level of Service E E A D C C A

Approach Delay (s) 31.6 0.0 46.9 16.3

Approach LOS C A D B

Intersection Summary

HCM Average Control Delay 31.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 116.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group




